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Consult **Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
7. agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution cantrol. 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1971 to 
1975. Soil names and descriptions were approved in 1976. Unless otherwise in- 
dicated, statements in the publication refer to conditions in the survey area in 
1976. This survey was made cooperatively by the Soil Conservation Service 
and the Purdue University Agricultural Experiment Station. It is part of the 
technical assistance furnished to the Warrick County Soil and Water Conserva- 
tion District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Zanesville and Wellston soils are in hay and pasture. 
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Foreword 


The Soil Survey of Warrick County, Indiana, contains much information 
useful in any land-planning program. Of prime importance are the predictions 
of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 


u 


State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF WARRICK COUNTY, INDIANA 


By Jerold L. Shively, Soil Conservation Service 


Fieldwork by Jerold L. Shively, George McElrath, Jr., and Leo A. Kelly 


United States Department of Agriculture, Soil Conservation Service, in 
cooperation with the Purdue University Agricultural Experiment Station 


WARRICK COUNTY is in the southwestern part of 
Indiana (see facing page). It has a total area of 250,240 
acres, or 391 square miles. Boonville, the county seat, is in 
the center of the county. It had a population of 5,736 in 
1970. In 1974, aceording to U.S. census, the total popula- 
tion of the county was 33,300 (8). There were 766 farms in 
Warrick County in 1969. The average size of farms is 171 
acres. Principal industries, in addition to farming, include 
coal mining, aluminum smelting, and manufacturing. The 
climate is favorable for farming. 

About 48 percent of Warrick County is cropland and 
pasture, and 31 percent is woodland. Much of the coal 
mine land has been reclaimed and is included in the esti- 
mates of woodland or pasture. The rest of the county is in 
active mining and other uses, such as housing (3). 

Relief ranges from nearly level on the flood plain and 
terraces to very steep on the highly dissected hilly 
uplands. Most of the upland is gently sloping or 
moderately sloping and 400 and 550 feet above sea level. 
The Ohio River bottom land is 342 feet above sea level in 
the southwestern part of the county (5). Drainage is 
generally in a southerly direction into three major tribu- 
taries of the Ohio River. Nearly level lacustrine terraces 
are in basins of these tributaries. 

The upland soils are mostly on or in formations of silt- 
stone, shale, or sandstone that has.a silty loess cap. Loess 
thickness ranges from 20 feet in the southern part of the 
county to 2 1/2 feet in the northwestern part. The main 
source of loess was the lowlands along the Wabash and 
Ohio Rivers to the west and south. 

Generally, the bottom land floods, the terraces are wet, 
and the uplands are erodible. 


General nature of the county 


This part of the survey describes features in Warrick 
County that affect soil use. These are climate, relief, 
water, transportation facilities, manufacturing and _ busi- 


ness services of agriculture, and trends in population and 
land use. 


Climate.—Warrick County has a warmer and longer 
growing season than most other counties in Indiana. Rain- 
fall is usually adequate for diversified agriculture, but in 
summer, when moisture utilization is high, a month of 
below normal rainfall can affect lawns, pastures, and 
crops. 

The climate is affected by a succession of weather 
fronts and associated centers of high and low air pressure 
passing through the Ohio River Basin. In general, a high 
pressure center brings cooler temperatures, lower humidi- 
ty, and sunny days. An approaching low brings warmer 
temperatures, increasing southerly winds, high humidities, 
and rain. This activity increases in winter, producing 
greater changes in temperature. 

Precipitation is evenly distributed throughout the year. 
The wettest week is usually early in April, when there is 
a 483 percent chance for an inch or more of rainfall. The 
probability drops to 20 percent late in October and early 
in November. 

Table 1 gives data on temperature and precipitation for 
the survey area, as recorded at Evansville and Boonville 
for the period 1928 to 1973. Table 2 shows probable dates 
of the first freeze in fall and the last freeze in spring. 

In winter the average temperature is 35 degrees F’, and 
the average daily minimum temperature is 26 degrees. 
The lowest temperature on record, which occurred at 
Evansville on February 2, 1951, is -23 degrees. In summer 
the average temperature is 76 degrees, and the average 
daily maximum temperature is 88 degrees. The highest 
recorded temperature, which occurred on July 18, 1986, is 
108 degrees. 

Of the total annual precipitation, 21.8 inches, or 52 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
of 10, the rainfall in April through September is less than 
16.9 inches. The heaviest 1-day rainfall during the period 
of record was 5.94 inches at Boonville on June 10, 1934. 
Thunderstorms occur on about 46 days each year, 8 of 
which occur in July. 

Average seasonal snowfall is 13 inches. On the average, 
12 days have at least 1 inch of snow on the ground, but 
the number of such days varies greatly from year to year. 
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The average relative humidity at the noon hour in 
spring is less than 57 percent. Humidity is higher at 
night, and the average at dawn is about 81 percent. The 
percentage of possible sunshine is 76 in August and 40 in 
December. The prevailing wind is from the south- 
southwest. Average. windspeed is 8.3 miles per hour. 

Lawrence A. Shaa, State climatologist, Department of 
Agronomy, Purdue University, helped prepare this infor- 
mation on climate. 

Relief—The relief is generally nearly level on the Ohio 
River bottom land, Ohio River terraces, lacustrine ter- 
races, and stream terraces. Most soils of the uplands are 
gently sloping to moderately sloping. Steeper upland soils 
are adjacent to the Ohio River terraces and bottom land 
in the southern part of the county, the Big and Little Dit- 
ney Hills in the western part, Ringham Hill and Dyson 


Knob north of Lynnville in the northern part, Cole Knob © 


north of Tennyson in the eastern part, and the Selvin- 
Heilman area in the northeastern part. The highest point 
in the county, 658 feet, is north of Lynnville. Big Ditney 
Hill is 648 feet high. The lowest point, 342 feet, is the 
downstream end of the Ohio River below Newburg. 

Water.—Ground water supply is closely related to the 
geology of the county. 

The Ohio River bottom land and terraces have good 
sources of good quality water. The lacustrine terraces 
have fair or poor sources of water that is of fair quality. 
The uplands and associated bottom land have poor or 
nonexistant sources of water. The Ohio River bottom land 
and terraces are the major sources of water, which is 
pumped by waterlines throughout the county. Only Lynn- 
ville uses other water. Its source is stripper pits. Drilled 
wells are uncommon on the uplands and stream bottom 
land. Most drinking water is hauled in. 

Transportation facilities.—Barges are used for trans- 
portation on the Ohio River. An interstate highway 
crosses the northern part of Warrick County, connecting 
it to the St. Louis and Louisville markets. Other State 
and federal highways have only two lanes. The Southern, 
the Penn Central, and private industrial company rail- 
roads serve the county. Transportation to agricultural 
markets is adequate. 

Manufacturing and business services of agricul- 
ture.—Adequate grain terminals for sale of grain are 
throughout the county. Livestock terminals are nearby. 
All major machinery companies have stores within the 
county or in adjoining counties. There are many fertilizer, 
chemical, and seed suppliers throughout the county. 

Trends in population and land wse.—Population is con- 
centrated in the southwestern part, near Newburgh, 
Chandler, and Boonville. In this area it is expanding 
rapidly. The population of the rest of the county is 
remaining constant. In areas owned by coal companies, 
population is decreasing. The county is mainly agricul- 
tural, except in areas near the coal fields and in the New- 
burgh area, which is rapidly changing to urban uses. 
Disposal of effluent is limited by the slowly or very 
slowly permeable subsoil on most uplands in the Hosmer- 


Zanesville and Zanesville-Tilsit-Wellston units. This is ex- 
plained under the heading “Sanitary facilites.” 

Surface mining for coal will eventually cover about 40 
percent of the county, mostly the uplands and stream bot- 
tom land. The coal is used to produce electricity. Most of 
the aluminum produced in Indiana is produced along the 
Ohio River near Yankeetown. Most nonagricultural land 
uses involve coal and aluminum. , 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was. prepared 
from aerial photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for broad land use 
planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are . 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and interpreta- 
tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field ex- 
perience, and information available from state and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 
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But only part of a soil survey is done when the soils 
-have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one unit ean occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 


Map unit descriptions 


1, Huntington-Newark-Wheeling 


Nearly level and gently sloping, well drained and 
somewhat poorly drained soils formed in alluvium; on 
flood plains and river terraces 


This map unit occupies long swells and swales of bot- 
tom land parallel to the Ohio River and areas on terraces 
that are about 15 to 30 feet higher in elevation than the 
adjacent bottom land. 

This unit makes up about 2 percent of the county. It is 
about 24 percent Huntington soils (fig. 1), 22 percent 
Newark soils, 19 percent Wheeling soils, and 35 percent 
minor soils. 

The well drained, nearly level Huntington soils, on flood 
plains throughout the unit, are dominantly nearest the 
river. The somewhat poorly drained, nearly level Newark 
soils, in lower areas of the flood plains, are dominantly 
near the drainageways. The well drained, nearly level and 
gently sloping Wheeling soils are on terraces above the 


flood plains. All have a silt loam surface layer. Only the 
Newark soils have a seasonal high water table. 

Minor in this unit, on flood plains, are the well drained 
Woodmere soils, the moderately well drained Wilbur soils, 
and the somewhat poorly drained Birds soils. The 
moderately well drained Sciotoville soils and the 
somewhat poorly drained Weinbach soils are minor soils 
on the terraces: 

This unit is used mainly as cropland and pasture. Some 
areas are woodland. Flooding is the main limitation. Wet- 
ness is an additional limitation in the Newark soils. 

The potential is fair for cultivated crops that are not 
protected from floodwater. Planting is often delayed, and 
sometimes crops are damaged. The potential is poor for 
residential and other urban uses because of flooding. 


2. Orthents 


Gently sloping to very steep, well drained soil on strip 
mined lands on uplands 


This map unit consists of series of parallel long steep 
swales and swells about -20 to 50 feet between the peak 
and valley. About one-third of the association consists of 
smoothed undulating stripmine lands in a random pattern. 

This unit occupies about 16 percent of the county. 
About 79 percent is made up of Orthents and 21 percent 
minor soils. 

The well drained, gently sloping to very steep Orthents 
are on uplands that have been strip mined to remove coal. 

The minor soils are the well drained Hosmer soils, the 
well drained Alford soils, the well drained Zanesville soils, 
and the well drained Wellston soils on high lying portions 
of the landscape that have not been disturbed by mining 
operations. The somewhat poorly drained Wakeland and 
Stendal soils, the poorly drained Birds and Bonnie soils, 
and the moderately well drained Wilbur and Steff soils 


‘are on lower lying portions of the landscape that have not 


been disturbed in mining operations. 

The soils in this unit when smoothed or leveled are 
used for cropland, hayland, and pasture. Unleveled areas 
are used for woodland. The main concerns of management 
are control of erosion, clayeyness, and stoniness. 

The soils dominantly have poor potential for all uses 
unless smoothed or leveled. The smoothed areas have fair 
potential for agricultural crops when conservation mea- 
sures are used to prevent excessive soil losses caused by 
erosion. These areas have fair potential for woodland and 
urban uses. Slope, uneven compaction and settling of 


- material, moderately slow permeability, and shrinking and 


swelling limit use. 


3. Alford-Muren 


Nearly level to moderately steep, well drained and 
moderately well drained soils formed in deep loess; on 
uplands 


Areas of this map unit are on uplands in the southern 
part of the county, near the Ohio River. Differences in 
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elevation between the major ridgetop and lower ‘side 
slopes range from 20 to 50 feet or more. 

This map unit makes up about 5 percent of the county. 

_It is about 72 percent Alford soils (fig. 2), 8 percent 
Muren soils, and 20 percent minor soils. 

The well drained Alford. soils are on the tops and sides 
of ridges. They are nearly level to moderately steep and 
are slightly higher in elevation than Muren soils. The 
moderately well drained Muren ‘soils are mainly on the 
flatter ridgetops. They are nearly level and gently slop- 
ing. Both soils have a silt loam surface layer. The Muren 
soils have a seasonal high water table that fluctuates 
between depths of 3 and 6 feet. 

Minor in this unit are the poorly drained Birds soils and 
the somewhat poorly drained Wakeland and Iva soils in 
depressions or along drainageways. The well drained 
Hosmer and Wellston soils are at high positions on. the 
landscape. Small areas of Orthents, which have been 
smoothed or leveled, are also included. 

This unit is used mainly as cropland, hayland, and 
pasture. A few areas are woodland. Erosion is a hazard in 
cultivated areas. 

The potential is good for cultivated crops. It is also 
good for residential and other urban uses. 


4. Zipp-McGary-Evansville 


Nearly level, very poorly drained to somewhat poorly 
drained soils formed in lacustrine sediments; on terraces 


This map unit is on lake plains dissected by 
drainageways that cut into and expose stratified clay and 
silt. Differences in elevation range from a few inches per 
mile on the plains to a 20-foot drop into the 
drainageways. 

This unit makes up about 13 percent of the county. It is 
about 30 percent Zipp soils (fig. 3), 17 percent McGary 
soils, 11 percent Evansville soils, and 42 percent minor 
soils. 

The very poorly drained Zipp soils are in very slightly 
concave depressions in terrace plains throughout the unit, 
.dominantly on broad flats away from the drainageways. 
The somewhat poorly drained MeGary soils are on broad, 
very slightly convex flats on terrace plains throughout 
the unit. The poorly drained Evansville soils are in very 
slightly concave depressions in terrace plains away from 
the principal drainageways. 

Minor in this unit are the well drained Markland and 
Uniontown soils at higher positions on the landscape. 
There are also small areas of the moderately well drained 
Wilbur soils, the somewhat poorly drained Wakeland and 
Henshaw soils, and the poorly drained Patton soils. 

This unit is used mainly as cropland, hayland, and 
pasture. Some areas are woodland. Drainage has been 
established in most areas. There are some swampy un- 
drained areas in the woodland. Wetness is the main 
limitation. Permeability is also restricted. 

The potential is good for cultivated farm crops in areas 
that are adequately drained. Wetness is such a severe 


limitation and so difficult to overcome that the potential 
for residential and other urban uses is poor. 


5. Hosmer-Zanesville 


Nearly level to strongly sloping, well drained soils with 
fragipan, formed in loess; on uplands 


This map unit occurs as scattered areas throughout the 
county. The soils are on loess covered till plains on 
uplands. Differences in elevation range from 5 to 80 feet. 

This unit makes up about 31 percent of the county. It is 
about 59 percent Hosmer soils (fig. 4), 14 percent 
Zanesville soils, and 27 percent minor soils. 

The well drained, nearly level to strongly sloping 
Hosmer soils are on ridgetops, side slopes, and toe slopes. 
The well drained, sloping and strongly sloping Zanesville 
soils are on side slopes. Both soils have a silt loam surface 
layer and a fragipan. 

Minor in this unit are the well drained Wellston and 
Gilpin soils and Orthents and the somewhat poorly 
drained Iva and Johnsburg soils on the uplands. Other 
minor soils include the moderately well drained Steff and 
Wilbur soils, the somewhat poorly drained Stendal and 
Wakeland soils, and the poorly drained Birds and Bonnie 
soils on the flood plains. 

This unit is used mainly as cropland, hayland, and 
pasture. Some areas are woodland. The main concerns of 
management are erosion, the slow movement of water 
through the soil, and the limited root zone. 

The potential is fair for cultivated crops. Erosion is a 
hazard in most areas and crops can lack adequate 
moisture. The potential is fair for residential and other 
urban uses. The water table is perched on top of the 
fragipan for short periods. Commercial sewers are 
generally needed, because the fragipan is slowly or very 
slowly permeable and thus greatly restricts the 
downward movement of effluent or water through the 
soil. 


6. Zanesville-Tilsit-Wellston 


Nearly level to moderately steep, well drained and 
moderately well drained soils formed in loess and the un- 
derlying residuum from siltstone, sandstone, and shale; 
on uplands 


This map unit occurs as scattered areas throughout the 
northern half of the county. The soils are mantled with 
loess less than 4 feet thick. Differences in elevation from 
the toe slopes to the ridgetops range from 25 to 150 feet. 

This unit makes up about 18 percent of the county. It is 
about 62 percent Zanesville soils (fig. 5), 9 percent Tilsit 
soils, 7 percent Wellston soils, and 22 percent minor soils. 

The well drained, gently sloping to strongly sloping 
Zanesville soils are at the higher positions throughout the 
unit. The moderately well drained, nearly level and gently 
sloping Tilsit soils are dominantly at lower positions, 
mainly on flats and toe slopes. The well drained, strongly 
sloping or moderately steep Wellston soils are on upland 
side slopes. 
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Minor in this unit on uplands are the well drained Gil- 
pin and Hosmer soils and Orthents and the somewhat 
poorly drained Johnsburg soils. Also included along 
drainageways are the moderately well drained Steff soils, 
the somewhat poorly drained Stendal soils, and the poorly 
drained Bonnie soils. 

This unit is used mainly as hayland (fig. 6),-pasture, and 
woodland. Some areas are used for cultivated crops. The 
main concern of management is erosion. Crops can lack 
adequate moisture. Slope, the fragipan in most of the 
soils, and bedrock limit this soil for other uses. 

The potential is poor for cultivated crops. It is also poor 
for residential and other urban uses. The potential is fair 
for woodland. 


7. Stendal-Wakeland-Bonnie 


Nearly level, somewhat poorly drained and poorly 
drained soils formed in alluvium; on flood plains 


This map unit consists of nearly level flood plains 
characterized by swell and swale topography. Most swells 
are along stream channels. 

This unit makes up about 15 percent of the county. It is 
about 32 percent Stendal soils (fig. 7), 25 percent Wake- 
et soils, 22 percent Bonnie soils, and 21 percent minor 
soils. 

The somewhat poorly drained Stendal and Wakeland 
soils are at the higher positions on the landscape or on 
the very gradual swells. The poorly drained Bonnie soils 
are dominantly in the.large slightly concave swales away 
from the main stream. All have a silt loam surface layer. 

Minor in this unit on the flood plains are the poorly 
drained Birds soils; the moderately well drained Wilbur 
and Steff soils at the highest positions on the landscape; 
and the somewhat poorly drained, nearly level Bartle 
soils, which are also on swells. The moderately well 
drained Pekin soils and the poorly drained Peoga soils are 
on the slightly higher stream terraces adjacent to this 
unit. 

This unit is used as cropland, hayland, and pasture. 
Some areas are woodland. Flooding and wetness are the 
main limitations. 

The potential is only fair for cultivated crops unless the 
soils are adequately drained and protected from flooding. 
The potential is poor for residential and other urban uses. 


Broad land use considerations 


Deciding what land should be used for urban develop- 
ment is important in the survey area. Each year a con- 
siderable amount of land is developed for urban uses in 
Chandler, Stevenson, Newburgh, Boonville, and other ci- 
ties in the county. An estimated 12,000 acres of the sur- 
vey area is urban or built-up land. The general soil map is 
most helpful for planning the general outline of urban 
areas, but it cannot be used to select sites for specific 
urban structures. In areas where the potential is good for 
cultivated crops, potential may not be good for urban 


development. The data about specific soils in this survey 
can be helpful in planning future land use patterns. 

Areas where the soils are so unfavorable that urban 
development is prohibitive are not extensive in the sur- 
vey area. Large areas of the Huntington-Newark-Wheel- 
ing and the Stendal-Wakeland-Bonnie units are on flood 
plains where flooding is a severe limitation. Many parts of 
the Zanesville-Tilsit-Wellston unit are moderately sloping 
to moderately steep soils that have hard bedrock a few 
feet below the surface. Urban development is costly on 
such soils. The potential is poor for urban development on 
the clayey soils of the Zipp-McGary-Evansville unit 
because of high shrink-swell potential. 

In some areas are soils that can be developed for urban 
uses at a lower cost than that necessary for the soils just 
mentioned. These include most of the Alford-Muren unit, 
the gently sloping part of the Orthents unit, and the less 
sloping parts of the Zanesville-Tilsit-Wellston and the 
Hosmer-Zanesville units. The Alford-Muren unit is excel- 
lent farmland, and this potential should not be overlooked 
when broad land uses are considered. The Orthents unit 
is in leveled: strip mine areas. In the Alford-Muren and 
Orthents units, there are soils that have a fragipan with a 
perched water table. Wetness is easy to overcome, but 
the slow movement of water through the soil restricts the 
use of onsite sanitary facilities. 

In some areas potential is good for farming but is fair 
to poor for nonfarm uses. The Zipp-McGary-Evansville 
unit is an example. Wetness is a limitation to nonfarm 
uses, but proper drainage and shaping of the surface can 
overcome this limitation. The potential is good, however, 
for farming, and many farmers provide sufficient 
drainage for crops. The potential. is fair for farming and 
poor for nonfarm uses in the Huntington-Newark-Wheel- 
ing and. the Stendal-Wakeland-Bonnie. units. Flooding is 
the main limitation of these units. 

In most soils of the county the potential is good or fair 
for woodland. Commercially valuable trees are less com- 
mon and generally do not grow so rapidly on the wetter 
soils of the Zipp-McGary-Evansville and the Stendal- 
Wakeland-Bonnie units as they do on the other soils. 

The potential is excellent as sites for parks and exten- 
sive recreation areas in the hilly Zanesville-Tilsit-Well- 
ston unit. Hardwood forests enhance the beauty of many 
of the areas. Undrained marshes and swamps in the Zipp- 
McGary-Evansville unit are suitable areas for nature 
study. All these units provide habitat for many important 
wildlife species. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
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developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
‘that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Alford silt loam, 2 to 6 percent slopes, 
eroded, is one of several phases within the Alford series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes, 
soil associations, and undifferentiated groups. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped as 
one unit because there is little value in separating them. 
The pattern and proportion of the soils are not uniform. 
An area shown on the map has at least one of the domi- 
nant (named) soils or may have all of them. Gilpin soils, 
gullied, 12 to 18 percent slopes, is an undifferentiated 
group in this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the deseription of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

The acreage and proportionate extent of each map unit 
are given in table 3, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 


AfB2—Alford silt loam, 2 to 6 percent slopes, eroded. 
This gently sloping, deep, well drained soil is on broad 
convex ridgetops, long side slopes, and concave toe slopes 
of the uplands. Slopes are 100 to 175 feet long. Most areas 
are broad and irregular. Areas are dominantly 40 acres 
but range from 2 to 150 acres. 

In a typical profile the surface layer is brown silt loam 
about 8 inches thick. The subsoil is about 52 inches thick. 
The upper part is yellowish brown or strong brown, firm 
light silty clay loam. The lower part is strong brown, mot- 
tled, firm silt loam. The substratum to a depth of 80 
inches is brown, mottled silt loam. 

In some places the subsoil is not so thick. In small 
eroded areas on steeper slopes, it has been mixed with 
the surface layer through plowing and the present sur- 
face layer is a light silty clay loam. 

Included with this soil in mapping are a few small, 
slightly depressional areas of wetter Muren soils. Also in- 
cluded are small areas of soils that have slopes of less 
than 2 percent and areas less than 75 feet wide in 
drainageways of wetter soils that formed in alluvium. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate 
because part of the surface-layer has been removed by 
erosion. Surface runoff is medium in cultivated areas. 
Reaction in the surface layer varies widely as a result of 
local liming practices. The surface layer is friable and can 
be easily tilled throughout a fairly wide range of moisture 
content. Root development is good. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some are used for hay or 
pasture, and a few are orchards or woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Erosion control is needed in cultivated areas. Crop 
rotation, minimum tillage, terraces, diversions, contour 
farming, grassed waterways, or grade stabilization struc- 
tures help to prevent excessive soil loss. Crop residue and 
cover crops help to control erosion and also improve and 
maintain tilth and organic matter content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling soil blowing and water 
erosion. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods keep the pasture and the soil in good condition. 

This soil is well suited to trees, and a few areas are in 
orchards or hardwoods. Plant competition is moderate. 
Seedlings survive and grow well if competing vegetation 
is controlled. Unwanted trees and shrubs can be con- 
trolled or removed by site preparation or by spraying, 
cutting, or girdling. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderate permeability, 
poor compaction characteristics of the substratum materi- 
al, and the severe hazard of erosion during construction. 

Limitations are moderate for building sites because of 
low strength or shrink-swell and severe for local roads 
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and streets because of frost action and low strength. 
Limitations are slight for septic absorption fields and 
moderate for sewage lagoons. 

Footings and basement walls should be designed to 
prevent structural damage caused by shrinking and 
swelling and low strength. Roads should be constructed 
on the. contour and the base material strengthened. Diver- 
sion terraces and grassed waterways between lots reduce 
the erosion hazard. Care should be taken so that the soil 
is disturbed as little as possible during construction. Top- 
soil should be stockpiled and replaced as soon as possible 
after construction. Grasses should be planted as soon as 
possible. When large areas are developed at once, soil ero-. 
sion becomes a serious problem: Development of random 
lots is preferable. Sediment-settling basins can’ control 
silting. The seepage problem of lagoons can usually be 
overcome by special treatment to seal the bottom of the 
lagoon. Capability subclass IIe; woodland subclass lo. 

AfC—Alford silt loam, 6 to 12 percent slopes. This 
moderately sloping, deep, well drained soil is on side 
slopes adjacent to drainageways of the uplands. Slopes 
are 125 to 175 feet long. Areas are small and long and 
narrow. They are dominantly about 8 acres but range 
from 2 to 40 acres. 

In a typical profile the surface layer is dark brown silt 
loam about 3 inches thick. The subsurface layer is brown 
silt loam about 5 inches thick. The subsoil is about 47 
inches thick. The upper part is yellowish brown or strong 
brown, firm silty clay loam. The lower part is brown, mot- 
tled, firm heavy silt loam. The substratum to a depth of 
80 inches is brown, mottled silt loam. 

In some wooded areas the surface layer is very dark 
grayish brown. In areas it is dark grayish brown. 

Included with this soil in mapping are a few small areas 
of severely eroded Alford soils. Also included are areas 
less than 75 feet wide in drainageways of wetter soils 
that formed in alluvium. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is medium in cultivated areas. Reaction in the 
surface layer is medium acid to neutral. The surface layer 
is friable and can be easily tilled throughout a fairly wide 
range of moisture content. Root development is good. 

Most of the acreage is woodland. Some of it is farmed. 
Some areas are used for corn, soybeans, and small grain, 
and some for hay and pasture. 

This soil is suited to corn, soybeans, and small grain. If 
it is cultivated, the erosion hazard is severe. Crop rota- 
tions, minimum tillage, terraces, diversions, contour farm- 
ing, grassed waterways, and grade stabilization structures 
are needed to control runoff and erosion and prevent ex- 
cessive soil loss. Crop residue and cover crops also reduce 
‘runoff and the risk of erosion. In addition, they help in 
maintaining tilth and the organic matter content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Over- 
grazing or grazing when the soil is too wet results in sur- 
face compaction, excessive runoff, and poor tilth. Proper 


stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. 

This soil is suited to trees (fig. 8). Most areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or removed 
by site preparation or by spraying, cutting, or girdling. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderate permeability, 
poor compaction characteristics of the substratum materi- 
al, and the severe hazard of erosion during construction. 

Limitations are moderate for building sites because of 
low strength and shrink-swell. They are severe for local 
roads and streets because of frost action and low 
strength. Limitations are moderate for septic tank ab- 
sorption fields and severe for sewage lagoons because of 
the slope. Foundations and footings of buildings should be 
properly designed to prevent structural damage caused 
by shrinking and swelling and low strength. Roads should 
be constructed on the contour, and the base material 
strengthened. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should be stockpiled and 
replaced as soon as possible after construction. Grasses 
should be planted as soon possible. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. The seepage problem of 
lagoons can usually be overcome by special treatment to 
seal the bottom of the lagoon. Capability subclass IIe; 
woodland subelass lo. 

AfC3—Alford silt loam, 6 to 12 percent slopes, severe- 
ly eroded. This moderately sloping, deep, well drained soil 
is on side slopes between ridgetops and drainageways of 
the uplands. Slopes are 125 to 175 feet long. Areas are 
generally long and narrow. They are dominantly about 15 
acres but range from 2 to 40 acres. 

In a typical profile the surface layer is yellowish brown ~ 
heavy silt loam about 6 inches thick. The subsoil is about 
40 inches thick. The upper part is strong brown, firm silty 
clay loam, and the lower part is strong brown, mottled, 
firm silt loam. The substratum to a depth of 80 inches is 
brown, mottled silt loam. 

In places the subsoil is not so thick. In the more 
severely eroded areas the surface layer is silty clay loam. 

Included with this soil in mapping are a few small areas 
that are less eroded and areas where slopes are less than 
6 percent. Also included are some steeper Alford soils on 
narrow escarpments less than 75 feet wide, some narrow 
gullied areas, and areas generally less than 50 feet wide 
along drainageways of wetter soils that formed in alluvi- 
um. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is rapid. Reaction in the surface layer va- 


8 SOIL SURVEY 


ries widely as a result of local liming practices. The sur- 
face layer is friable. Tilling within the proper range of 
moisture reduces soil compaction and the tendency to 
clod. Root development is good. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Other areas are used for 
hay and pasture. A few are woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain, because there is a very severe hazard of further 
erosion damage. The conservation practices needed to 
control erosion and prevent excessive soil loss are crop 
rotation, minimum tillage, terraces, diversions, contour 
farming, grassed waterways, and grade stabilization 
structures. Including hay or pasture in the cropping 
sequence so that soil losses are reduced to an acceptable 
level is also important. More than one of these practices 
is usually needed. Crop residue and cover crops -can 
reduce runoff and the risk of erosion. They also help in 
maintaining tilth and the organic matter content. 

Keeping this soil in grasses and legumes for hay and 
pasture is effective in controlling water erosion. Over- 
grazing or grazing when the soil is too wet results in sur- 
face compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is well suited to trees, and a few areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or removed 
by site preparation or by spraying, cutting, or girdling. 

Soil features that affect engineering are the high frost 
action potential, moderate permeability, poor compaction 
characteristies of the substratum material, and the severe 
hazard of erosion during construction. 

Limitations are moderate for building sites because of 
the slope, low strength, and shrink-swell. They are severe 
for local roads and streets because of frost action and low 
strength. The base material needs to be strengthened. 
Limitations are moderate for septic tank absorption 
fields. 

If this soil is used as a building site, foundations and 
footings should be properly designed to prevent struc- 
tural damage caused by shrinking and swelling and low 
strength. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should be stockpiled and 
replaced. as soon as possible after construction. Grass 
should be planted as soon as possible. When large areas 
are developed at once, soil erosion becomes: a serious 
problem. Development of random lots is preferable. Sedi- 
ment-settling basins can control silting. Capability sub- 
class [Ve; woodland subclass lo. 

AfD—Alford silt loam, 12 to 18 percent slopes. This 
strongly sloping, deep, well drained soil is on side slopes 
between ridgetops and drainageways of the uplands. 
Slopes are 100 to 300 feet’ wide. Areas are small and long 


and narrow. They are dominantly about 10 acres but 
range from 2 to 40 acres. 

In a typical profile the surface layer is very dark gray- 
ish brown silt loam about 3 inches thick. The subsurface 
layer is brown silt loam about 6 inches.thick. The subsoil 
is about 48 inches thick. The upper part is strong brown, 
firm silty clay loam, and the lower part is strong brown, 
firm silt loam. The substratum to a depth of 80 inches is 
brown silt loam. 

Included with this soil in mapping are a few small areas 
of Alford soils that are severely eroded and a few areas 
where slopes are less than 12 percent. Also included are 
areas less than 50 feet wide in drainageways of wetter 
soils that formed in alluvium. | 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is rapid. Reaction in the surface layer is 
strongly acid or medium acid. The surface layer is friable 
and can be easily tilled throughout a fairly wide range of 
moisture content. Root development is good. 

Most of the acreage is woodland. Some areas are used 
for wheat and grasses and legumes for pasture. 

This soil is poorly suited to corn, soybeans, and small 
grain because of the very severe hazard of erosion. Ero- 
sion control: is needed in cultivated areas. Minimum til- 
lage, diversions, grassed waterways, and the return. of 
erop residue help prevent excessive soil loss. Crop rota- 
tions that include grasses and legumes most of the time 
are most effective in reducing runoff and controlling ero- 
sion. 

This soil is: well suited to grasses and legumes for: hay 
and pasture, and this is the dominant use. Most areas are 
narrow bands surrounded by large areas of similar, less 
sloping soils that are used for row crops. Erosion control 
is therefore difficult if this strongly sloping soil is cul- 
tivated with the surrounding soils. Leaving areas in grass 
when the surrounding areas are cultivated is effective in 
preventing erosion. If this soil is used as pasture, over- 
grazing or grazing when the soil is too wet results in sur-, 
face compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help to is 
the pasture and the soil in good condition. 

This soil is well suited to trees, and most areas are 
woodland. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs ean be controlled . and 
removed by site preparation or by spraying, cutting, or 
girdling. Other management includes excluding livestock, 
harvesting mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderate permeability, 
poor compaction characteristics of the substratum materi- 
al, and the severe hazard of erosion during construction. 

Limitations are severe for building sites because of the 
slope. They are severe for local roads and streets because 
of frost action, the slope, and low strength. The base 
material needs to be strengthened. Limitations are also 
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severe for septic tank absorption fields because of the 
slope. 

If this soil is used as a building site, foundations and 
footings should be properly designed to prevent struc- 
tural damage caused by shrinking and swelling and low 
strength. Roads should be constructed on the contour. 
Diversion terraces and grassed waterways between lots 
reduce the erosion hazard. Care should be taken so that 
the soil is disturbed as little as possible after construc- 
tion. Topsoil should be stockpiled and replaced as soon as 
possible after construction, and grass should be planted. 
When large areas are developed at once, soil erosion 
becomes a serious problem. Development of random lots 
is preferable. Sediment-settling basins can control silting. 
Capability subclass IVe; woodland subclass 1o. 

AfD3—Alford silt loam, 12 to 18 percent slopes, 
severely eroded. This strongly sloping, deep, well drained 
soil is on side slopes between ridgetops and drainageways 
of the uplands. Slopes are 100 to.200 feet long. Areas are 
small and in narrow bands. They are dominantly about 10 
acres but range from 2 to 30 acres. 

In a typical profile the surface layer is yellowish brown 
heavy silt loam about 5 inches thick. The subsoil is about 
36 inches thick. It is strong brown, firm silty clay loam 
and silt loam. The substratum to a depth of 80 inches is 
brown silt loam. In some areas the surface layer is light 
silty clay loam because part of it has been removed by 
erosion. In a few areas the soil is less than 25. inches 
thick. 

Included with this soil in mapping are a few small areas 
of less eroded Alford soils and a few areas that have gul- 
lies 2 to 4 feet deep. Also included are areas less than 75 
feet wide in drainageways of wetter soils that formed in 
alluvium. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is rapid. The surface layer is friable. 
Tilling within the proper range of moisture content 
reduces soil compaction and the tendency to clod. Reac- 
tion in the surface layer is strongly acid or medium acid. 
Root development is good. 

Some of the acreage is farmed, and some is wooded. 
Other areas are in grasses and legumes for forage or 
pasture. 

This soil is poorly suited to corn and soybeans because 
of the very severe hazard of further loss through erosion. 
Small grain is occasionally grown so that stands of 
grasses and legumes can be reestablished. Minimum til- 
lage and the return of crop residue are needed to prevent 
excessive soil loss. Crop rotations that include grasses 
and legumes most of the time are most effective in reduc- 
ing runoff and controlling erosion... 

This soil is suited to grasses and legumes for forage 
and pasture. Some areas are often left in grass because of 
the difficulty in establishing seedings. Some areas have 
gullies that are difficult to cross with farm machinery. If 
this soil is used as pasture, overgrazing or grazing when 


the soil is too wet results in surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and restricted use dur- 
ing. wet periods keep the pasture and the soil in good con- 
dition. 

This soil is well suited to trees, and some areas are 
woodland. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled and 
removed by site preparation or by spraying, cutting, ‘or 
girdling. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderate permeability, 
poor compaction characteristics of the substratum materi- 
al, and the severe hazard of erosion during construction. 

Limitations are severe for building sites because of the 
slope. They are severe for local roads and streets because 
of frost action, the slope, and low strength. Roads should 
be constructed on the contour, and the base material 
should be strengthened. Limitations are also severe for 
septic tank absorption fields because of the slope. 

If this soil is used as.a building site, foundations and 
footings should be designed to prevent structural damage 
caused by shrinking and swelling and low strength. Diver- 
sion terraces and grassed waterways between lots reduce 
the erosion hazard. Care should be taken so that the soil 
is disturbed as little as possible during construction. Top- 
soil should be stockpiled and replaced as soon as possible 
after construction. Grass should be planted as soon as 
possible. When large areas are developed at once, soil ero- 
sion becomes a serious problem. Development of random - 
lots is preferable. Sediment-settling basins can control 
silting. Capability subclass VIe; woodland subclass lo. 

AfE—Alford silt loam, 18 to 25 percent slopes. This 
moderately steep, deep, well drained soil is on side slopes 
of the uplands. Slopes are 100 to 175 feet long. Areas are 
irregular in shape. They are dominantly about 20 acres 
but range from 2 to 30 acres. 

In a typical profile the very dark brown silt loam sur- 
face layer and the brown silt loam subsurface layer are 
about 8 inches thick. The subsoil is about 40 inches thick. 
It is yellowish brown and strong brown, firm silty clay 
loam and heavy silt loam. The substratum to a depth of 
80 inches is brown silt loam. 

Included with this soil in mapping are a few small areas 
of Alford soils that are severely eroded and some areas 
where slopes are steeper. Also included are areas less 
than 75 feet wide of Wellston soils and areas less than 50 
feet wide in drainageways of wetter soils that formed in 
alluvium. . 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is low. Surface 
runoff is rapid. Reaction in the surface layer is strongly 
acid or medium acid. The surface layer is friable. Root 
development is good. 

Most of the acreage is woodland. A few areas are used 
for grasses and legumes for forage or pasture. 
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This soil is generally not suited to corn and soybeans 
because of the very severe hazard of erosion. Small grain 
is occasionally grown so that stands of grasses and 
legumes can be reestablished. The moderately steep 
slopes hinder the use of farm machinery. Crop rotations 
that include grasses and legumes most of the time are 
most effective in controlling erosion and reducing runoff 
and soil losses. 

This soil is suited to grasses and legumes for forage or 
pasture. Using farm machinery on this moderately steep 
soil is difficult. If this soil is used as pasture, overgrazing 
or grazing when the soil is too wet results in surface com- 
paction and excessive runoff. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods keep the soil in good 
condition. 

This soil is well suited to trees, and many areas are 
woodland. Limitations are moderate to the use of equip- 
ment. Plant competition is moderate. Seedlings survive 
and grow well if competing vegetation is controlled. Un- 
wanted trees and shrubs can be controlled and removed 
by site preparation or by spraying, cutting, or girdling. 

Soil features that affect the engineering use of this soil 
are the slope, the high frost action potential, the 
moderate permeability, the poor compaction charac- 
teristics of the substratum material, and the severe 
hazard of erosion during construction. 

Limitations are severe for building sites, most sanitary 
facilities, and local roads and streets because of the 
moderately steep slopes. If this soil is used as a building 


site, roads should be constructed on the contour. Diver- - 


sion terraces and grassed waterways between lots reduce 
the erosion hazard. Care should be taken so that the soil 
- is disturbed as little as possible during construction. Top- 
soil should be stockpiled and replaced as soon as possible 
after construction. Grasses ‘sould be planted as soon as 
possible. When large areas are developed at once, soil ero- 
sion becomes a serious problem. Development of random 
lots is preferable. Sediment-settling basins can control 
silting. Capability subclass VIe; woodland subclass Ir. 
Ba—Bartle silt loam. This nearly level, deep, 
somewhat poorly drained soil is on old stream terraces at 
a slightly higher elevation than the adjoining alluvial soils. 
It has a fragipan. Areas are large and irregular. They are 
dominantly about 80 acres but range from 5 to 100 acres. 
In a typical profile the surface layer is grayish brown 
silt loam about 9 inches thick. The subsurface layer is 
light brownish gray, mottled silt loam about 4 inches 
thick. The subsoil is about 42 inches thick. The upper part 
is pale brown, mottled, friable or very firm silt loam. The 
lower part is a light brownish gray, mottled, very firm 
heavy silt loam fragipan. The substratum to a depth of 79 
inches is brownish yellow, mottled silt loam. 
In some areas the fragipan is at a depth of 18 to 24 
inches. In a few areas the surface layer is brown. 
Included with this soil in mapping are small areas of 
poorly drained soils. Also included are areas less than 20 
feet wide in drainageways of wetter soils that formed in 
alluvium. 


Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low. Surface 
runoff from cultivated areas is slow. Reaction in the sur- 
face layer is neutral to slightly acid in most cultivated 
areas as.a result of local liming practices. Reaction is 
generally strongly acid in areas where lime has not been 
applied. The surface layer is friable and can be easily 
tilled throughout a fairly wide range of moisture content. 
This soil has a seasonal high water table at a depth of 1 
to 2 feet during a significant part of the year. There is 
also a very slowly permeable fragipan at a depth of 24 to 
36 inches. The water table and the fragipan restrict the 
depth of root penetration. Artificial drainage is needed 
for optimum growth of crops. — 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. A few areas are used for 
hay, pasture, and woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness and the very slowly permeable fragipan are the 
major limitations. If adequate drainage is provided, a con- 
servation cropping system that includes row crops most 
of the time is beneficial. Diversions also help control wet- 
ness by reducing runoff. Other conservation practices, 
such as minimum tillage, crop residue, and cover crops, 
help maintain and improve the organic matter content 
and maintain good tilth. , 

This soil is well suited to grasses for hay and pasture. 
It is poorly suited to deep rooted legumes, such as alfalfa, 
because the very slowly permeable fragipan restricts 
downward movement of roots and water. If this soil is 
used as pasture, the major concerns of management are 
overgrazing and grazing when the soil is wet. Grazing 
under wet conditions results in surface compaction and 
poor tilth. Proper stocking rates, pasture rotations, timely 
deferment of grazing, and the restricted use during wet 
periods keep the pasture and soil in good condition. 

This soil is suited to trees, but only a few areas are 
woodland. Plant competition is moderate. Seedlings sur- 
vive and grow well when competing vegetation is con- 
trolled. Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

Soil features that affect the engineering use of this soil 
are a seasonal high water table, high frost action poten- 
tial, very slow permeability in the fragipan, poor compac- 
tion characteristics, and susceptibility to piping. 

Limitations are severe for building sites because of the 
seasonal high water table. They are severe for local roads 
and streets because of frost action and severe for septic 
tank absorption fields because of the seasonal high water 
table. The high water table can be lowered if adequate 
drainage is installed. Septic tank absorption fields func- 
tion poorly. Much larger fields or sewage treatment 
plants are needed for effluent disposal. Capability sub- 
class IIw; woodland subclass 30. 

Bd—Birds silt loam. This nearly level, deep, poorly 
drained soil is on broad, very slightly concave flood plains. 
Areas are large and long and narrow. They are domi- 
nantly about 40 acres but range from 5 to 500 acres. 
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In a typical profile the surface layer is light brownish 
gray silt loam. about 10 inches thick. The substratum to a 
depth of 54 inches is light gray, mottled, friable, neutral 
silt loam. The lower part of the substratum, from a depth 
of 54 to 80 inches, is light gray, neutral silt loam. 

In some places the substratum is dark gray. In others 
it is dark grayish brown. 

Included with this soil in mapping are a few small areas 
of Evansville and Zipp soils and areas of Wakeland soils 
on narrow swells and along the stream. These areas are 
generally less than 75 feet wide. Also included are some 
areas where a few of the subhorizons are strongly acid. 

Available water capacity is very high and permeability 
is moderately slow. The organic matter content is low. 
Surface runoff is slow. This soil also has a seasonal high 
water table at a depth of 0 to 1 foot during a considerable 
part of the year. It is also subject to frequent flooding for 
a period of less than a week. Many areas along small 
drainageways flood for a short time. Reaction in the sur- 
face layer is neutral. This soil is friable and has good tilth. 
Root development is somewhat restricted by the seasonal 
high water table. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain or for woodland. A few 
areas are used for hay and pasture. 

Unless drained, this soil is poorly’ suited to corn, 
soybeans, and small grain. Wetness is a major limitation, 
and flooding is a hazard. With proper drainage, a conser- 
vation cropping system that includes row crops most of 
the time is beneficial. It is difficult to grow row crops in 
undrained areas of this soil. Crops are often replanted 
because flooding and surface water have destroyed 
stands. Bedding is often used as a management practice 
when row crops are grown in undrained areas. Other con- 
servation practices, such as minimum tillage, crop residue, 
and cover crops, help maintain and improve tilth and the 
organic matter content. 

This soil is well suited to grasses and legumes for hay 
and pasture but is poorly suited to deep rooted legumes, 
such as alfalfa, because of wetness and damage caused by 
flooding. Drainage is also necessary for high yields of 
grasses and legumes for forage or pasture. Overgrazing 
or grazing when the soil is too wet results in surface com- 
paction and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the soil in good condition. 


This soil is suited to trees, and many areas are in hard-. 


woods. Limitations are severe for the use of equipment. 
Plant competition and the hazard of windthrow are 
severe, and seedling mortality is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled and 
removed by site preparation or by spraying, cutting, and 
girdling. Additional management includes excluding 
livestock, harvesting mature trees, and saving desired 
seed trees. 

Soil features that affect the engineering use of this soil 
are the seasonal high water table, high frost action poten- 


tial, and poor compaction characteristics. This soil is also’ 
subject to frequent flooding. 

Limitations are severe for most uses because of the 
seasonal high water table and flooding. Limitations are 
also severe for local roads and streets because of frost ac- 
tion and wetness. Protective levees, surface and subsur- 
face drainage to sufficiently lower the water table, and 
enlarged septic tank absorption fields can improve the 
site. Sewage treatment plants are more suitable for ef- 
fluent disposal. Capability subclass IIIw; woodland sub- 
class 2w. 

Bn—Bonnie silt loam. This nearly level, deep, poorly 
drained soil is on broad, very slightly concave flood plains. 
Areas are large and long and narrow. They are domi- 
nantly about 60 acres but range from 4 to 800 acres. 

In a typical profile the surface layer is gray silt loam 
about 5 inches thick. The upper part of the substratum is 
gray and light gray, mottled, friable,. strongly acid silt 
loam. The substratum to a depth of 80 inches is light 
gray, firm, strongly acid silt loam. 

In some places the substratum is dark gray. In others 
it is dark grayish brown. 

Included with this soil in mapping are a few areas 
where part of the substratum is medium acid and areas of 
soils in. which the substratum is yellowish brown. Also in- 
cluded are areas of Stendal silt loam on narrow swells 
and along the stream. 

Available water capacity is very high, and permeability 
is slow. The organic matter content is low. Surface runoff 
is slow. This soil also has a seasonal high-water table (fig. 
9), at a depth of 0 to 1 foot during a considerable part of 
the year, which restricts roots. It is also subject to 
frequent flooding for short periods, a week or less. Many 
areas along small drainageways can be flooded: for a few 
minutes; the floodwater is very shallow. Reaction in the’ 
surface layer is medium acid, but in many cultivated 
areas, it is neutral or slightly acid as a result of local lim- 
ing practices. The surface layer is friable and has good 
tilth. : 

Some of the acreage is farmed. Some is used for corn, 
soybeans, and small grain. A few areas are used for hay 
and pasture. Many areas are woodland. 

‘Unless drained, this soil is poorly suited to corn, 
soybeans, and small grain. Wetness is a major limitation, 
and flooding is a major hazard in use and management. 
Adequate drainage is difficult to establish because suita- 
ble outlets are not available in many places. With proper 
drainage a conservation cropping system that includes 
row crops most of the time can be used. It is difficult to 
grow row cops in undrained areas of this soil. Crops are 
often replanted because flooding and surface water have 
destroyed stands. Bedding is often used as a management 
practice when row crops are grown in undrained areas. 
Other conservation practices, such as minimum tillage, 
crop residue, and cover crops help maintain and improve 
the organic matter content and maintain good tilth. 

This soil is well suited to grasses and legumes for hay 
and pasture, but is poorly suited to deep rooted legumes, 
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such. as alfalfa, because of wetness and damage caused by 
flooding. Drainage is also needed for high yields of 
grasses and legumes for forage or pasture. Overgrazing 
or grazing when the soil is too wet results in surface com- 
paction and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the soil in good condition. 

This soil is suited to trees, and many areas are in hard- 
woods. Limitations are moderate for the use of equip- 
ment. Plant competition and the hazard of windthrow are 
severe, and seedling mortality is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled and 
removed by site preparation or by spraying, cutting, and 
girdling. Additional management includes excluding 
livestock, harvesting mature trees, and saving desired 
seed trees. 

Soil features that affect the engineering use of this soil 
are a seasonal high water table, high frost action poten- 
tial, and poor compaction characteristics. This soil is also 
subject to frequent flooding. , 

Limitations are severe for all uses because of the high 
water table, flooding, and slow permeability. Protective 
levees, surface and subsurface drainage to sufficiently 
lower the water table, and enlarged septic tank absorp- 
tion fields can improve the site. Sewage treatment plants 
are more suitable for effluent disposal. Capability sub- 
class IIIw; woodland subclass 2w. 

Ev—Evansville silt loam. This nearly level, deep, 
poorly drained soil is on broad flats and very slightly con- 
cave terraces. Areas are large, broad, long, and irregular. 
They are dominantly 500 acres but range from 4 to 600 
acres. 

In a typical profile the surface layer is dark grayish 
brown heavy silt loam about 10 inches thick. The subsoil 
is about 32 inches thick. It is olive gray and gray, mottled, 
friable or firm silty clay loam. The substratum to a depth 
of 60 inches is gray, mottled, stratified silty clay loam. 

In many areas the surface layer is silty clay loam, In 
some areas the subsoil is silt loam, and in a few it is silty 
clay. In some areas there is 10 to 20 inches of recent allu- 
vium on the surface. 

Included with this soil in mapping are a few dome- 
shaped areas of Henshaw soils less than 2 acres in size. 
Also included are areas less than 50 feet wide in 
drainageways of soils that formed in alluvium. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is slow, and in some areas is ponded. This soil 
has a high water table at a depth of 0 to 1 foot during a 
considerable part of the year. Reaction in the surface 
layer is generally neutral. The ‘soil is friable. Tilling 
within the proper range of moisture, however, reduces 
soil compaction and the tendency to clod. Rooting depth is 
restricted by the high water table. Artificial drainage is 
needed for optimum growth of crops. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. Only a few are in hay and 
pasture or woodland. 


If adequately drained, this soil is well suited to corn, 
soybeans, and small grain. Some drainage has been in- 
stalled in most areas. Wetness is the major limitation in 
use and management. With proper drainage, a conserva- 
tion cropping system that includes row crops most of the 
time can be.used. Other conservation practices, such as 
minimum tillage, crop residue, and green manure crops, 
help to maintain and improve the organic matter content 
and good tilth. 

This soil is well suited to grasses.and legumes for hay 
and pasture but is poorly suited to deep rooted legumes, 
such as alfalfa. Drainage is necessary for optimum yields. 
Only a small acreage is used for pasture because grazing 
when the soil is wet results in surface compaction and 
poor tilth. If this soil is used,as pasture, proper stocking 
rates, pasture rotations, and restricted use when the soil 


_is wet help to keep the pasture and the soil in good condi- 


tion. 

This soil is suited to trees, but only a small acreage is 
woodland. Limitations are severe for the use of equip- 
ment. Plant competition is severe, and the hazards of 
windthrow and seedling mortality are moderate. 
Seedlings survive and grow well if competing vegetation 
is controlled. Unwanted trees and shrubs can be con- 
trolled or removed by site preparation or by spraying, 
cutting, or girdling. Additional management includes ex- 
cluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are the seasonal high water table, frost action, and poor 
compaction characteristics. 

Limitations are severe for building sites because of the 
seasonal high water table, severe for local roads and 
streets because of the seasonal high water table and frost 
action, and severe for septic tank absorption fields 
because of wetness. The water table can be lowered if 
adequate drainage is installed. Commercial sewers are 
needed. Capability subclass IIw; woodland subclass 2w. 

GnF—Gilpin silt loam, 25 to 35 percent slopes. This 
steep, well drained soil is on irregular side slopes on the 
dissected uplands. It is moderately deep. Slopes are 100 
to 250 feet long. Areas are irregular in shape. They are 
dominantly 10 acres but range from 4 to 60 acres. 

In a typical profile the surface layer is dark brown silt 
loam about 3 inches thick and contains a few shaly frag- 
ments. The subsurface layer is pale brown silt loam about 
3 inches thick and also contains a few shaly fragments. 
The subsoil is about 19 inches thick. It is yellowish brown, 
firm silt loam and strong brown, firm, shaly and very 
shaly silt loam. The substratum from a depth of 25 to 29 
inches is very shaly, strong brown heavy loam that con- 
tains channery fragments. Below is interbedded sand- 
stone, siltstone, and shale. 

Included with this soil in mapping are some areas of 
exposed bedrock mostly adjacent to the drainageways on 
steeper, north-facing slopes. These areas are generally 
identified by spot symbols on the soil map. Also included 
are some areas of steeper soils and some shallower soils, 
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a few eroded areas where the surface layer is yellowish 
brown silt loam or loam, and a few areas of shallow soils 
where bedrock is at a depth of 15 to 20 inches. 

A few gullied areas and areas with less steep slopes are 
also included. 

Available water capacity is moderate, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is very rapid. Reaction in the surface layer is 
typically very strongly acid but ranges to slightly acid. 
Root development is restricted somewhat by the bedrock. 

Only a few areas are farmed. A very few areas are 
used for small grain. A few areas are used for pasture or 
hay. Most of the acreage is woodland. 

This soil is not suited to corn, soybeans, or small grain 


because of the very severe hazard of erosion. Areas are . 


too steep to be worked with modern farm equipment. 
This soil is tilled only to reestablish permanent vegeta- 
tion. Minimum tillage, the return of crop residue, and the 
reestablishment of seedlings in contour strips help to 
prevent excessive soil loss. Growing grasses and legumes 
is effective in controlling erosion and runoff. 

This soil has limited use as grass legume pasture. If it 
is used as pasture, overgrazing or grazing when the soil is 
too wet results in surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in good 
condition. 

This soil is suited to trees, and most areas are in hard- 
woods. Most areas that were once cleared have been 
naturally revegetated to hardwoods. Limitations are 
moderate for the use of equipment. The erosion hazard 
and seedling mortality are moderate. Seedlings survive 
better if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled and removed by site 
preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 

Slopes are too steep for building site development. 
Bedrock is also a limitation. Limitations are severe for 
local roads and streets because of the slope and severe 
for septic tank absorption fields because of the steep 
slopes and bedrock. If this soil is used as a building site, 
roads should be constructed on the contour. Diversions, 
grassed waterways, and structures between lots reduce 
the erosion hazard. Care should be taken so that soil is 
disturbed as little as possible during construction. Topsoil 
should be stockpiled and replaced and replanted .as soon 
as possible. Development of random lots helps to prevent 
excessive soil losses. Enlarged septic tank absorption 
fields or sewage treatment plants are needed. Capability 
subclass VIe; woodland subclass 3r. 


GpD—Gilpin soils, gullied, 12 to 18 percent. slopes. | 


These strongly sloping, moderately deep to very shallow 
soils are on the narrow sides of gullies, just below breaks 
of the uplands. Slopes are 50 to 125 feet long. Areas are 
narrow and irregular. They are dominantly 3 acres but 
range from 2 to 40 acres. 


In a typical profile the subsoil is exposed. It is about 10 
inches thick. The upper part is strong brown shaly light 
silty clay loam and channery fragments. The lower part is 
strong brown very shaly silt loam and channery frag- 
ments. The substratum, from a depth of 10 to 15 inches, is 
strong brown very shaly loam and channery fragments. 
Below this is bedrock. 

In.some uneroded areas, as much .as 10 feet wide, the 
surface layer is brown or yellowish brown silt loam. In 
other areas it-is olive silty clay. In places the surface 
layer is mottled because of inherent colors in the underly- 
ing material. , 

Included with these soils in mapping are areas of 
steeper soils, areas of exposed bedrock, and areas, 
generally less than 15 feet wide and 50 feet long and less 
than 2 acres, of severely eroded and eroded Wellston and 
Zanesville soils on points between gullies. Also included 
are a few areas of soils, similar to Alford soils, that 
formed entirely in silty loess and are less than 20 inches 
deep over weathered bedrock. 

Available water capacity is low, and permeability is 
moderate. Permeability is slower in the weathered shale. 
The organic matter content is low because the surface 
layer has been removed by erosion. Runoff is very rapid. 
Reaction is generally strongly acid to extremely acid. 
These soils are firm or friable. Root development is 
restricted by bedrock. , 

Some of the acreage is farmed, and some is used for 
grasses and legumes for forage or pasture. Most of the 
acreage is abandoned cropland and is reverting to hard- 
woods. 

These soils are very poorly suited to corn, soybeans, 
and small grain because they are shaly, shallow over 
bedrock, and low in organic matter content. Also the ero- 
sion hazard is very severe. Most of the areas cropped are 
so small that they are farmed with adjoining soils. The 
conservation practices needed to prevent excessive ero- 
sion and runoff are minimum tillage, diversions, and 
return of crop residue. Permanent vegetation, such as 
grasses and legumes for hay or pasture, is most effective 
in controlling erosion because it reduces soil losses to an 
acceptable level. The strong slopes and the gullies are 
hazards to the use of farm equipment. 

‘These soils are poorly suited to grasses and legumes 
for hay or pasture because.they are shaly and are shallow 
over bedrock. They support very little plant growth. In 


_areas that have been leveled or in areas where there are 


remnants of deeper soils, fescue and lespedeza are grown. 
If grasses and legumes are established for pasture, over- 
grazing or grazing when the soil is too wet results in sur- 
face compaction, excessive runoff, and poor tilth. Proper 
restrictive stocking rates, pasture rotation, timely defer- 
ment of grazing, and restricted use during wet periods 
keep the pasture and the soil in good condition. 

These soils are poorly suited to trees. Most areas are 
abandoned -cropland that is reverting to hardwoods, 
mostly low grade hardwoods, such as sassafras. Briers, 
such as blackberry, wildrose, and grape, also grow on 
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these soils. Lichen is the first plant cover. The limitation 
is moderate for use of equipment. The soils are moderate- 
ly limited by the hazards of erosion and seedling mortali- 
_ty. Unwanted trees and shrubs can be controlled or 
removed .by site preparation or by spraying, cutting, or 
girdling. Other management includes excluding livestock, 
harvesting mature trees, and saving desired seed trees. 

Soil features that affect engineering are the slope and 
the depth to bedrock. Limitations are severe for building 
sites and septic tank absorption fields because of the 
slope and depth to bedrock and are severe for roads and 
streets because of the slope. If the soils are leveled, fill 
may be needed to support vegetation and cover on septic 
tank absorption fields. Roads should be constructed on 
the contour. Diversion terraces and grassed waterways 
between lots reduce further loss through erosion. 

Care should be taken so that the soils are disturbed as 
little as possible during construction. Soil material should 
be stockpiled and replaced as soon as possible after con- 
struction. Revegetation should be started as soon as 
possible to prevent further erosion. Capability subclass 
Vile; woodland subclass 3r. 

HeA—Henshaw silt loam, 0 to 2 percent slopes. This 
nearly level, deep, somewhat poorly drained soil is on 
broad, very slightly convex terraces. Areas are generally 
small, long, and irregular. They are dominantly about 20 
acres but range from 3 to 60 acres. They generally are on 
the flats adjacent to a break along a drainageway that 
has dissected the terrace. 

In a typical profile the surface layer is grayish brown, 
mottled silt loam about 7 inches thick. The subsoil is 
about 41 inches thick. It is yellowish brown and light 
brownish yellow, mottled, firm silty clay loam. The sub- 
stratum to a depth of 70 inches is yellowish brown, light 
brownish gray, and gray, mottled, stratified silt loam, 
silty clay, and silty clay loam. 

In some areas the subsoil is mottled grayish brown, 
gray, or brownish gray. In some areas the subsoil is fria- 
ble and can contain carbonates. In a few areas the lower 
part of the subsoil is silty clay. 

Included with this soil in mapping are some soils in 
higher areas on the lacustrine terrace, small narrow areas 
of nearly level Uniontown soils and small areas, less than 
75 feet wide, of Uniontown or Markland soils on side 

- slopes. Also included are areas less than 50 feet wide in 
drainageways of wetter soils that formed in alluvium. 

Available water capacity is high, and permeability is 
moderately slow. The organic matter content is low. Sur- 
face runoff is slow. Reaction in the surface layer is 
slightly acid or neutral as a result of past liming prac- 
tices. Unless limed, it is generally medium acid. The sur- 
face layer is friable and can be easily tilled throughout a 
fairly wide range of moisture content. This soil has a 
seasonal high water table that is at a depth of 1 to 3 feet 
during a significant part of the year and somewhat limits 
root development. Artificial surface and subsurface 
drainage is needed for optimum growth of crops. 


Most of the acreage is farmed. Most areas. are used for 
corn and soybeans. Some are used for small grain. A few 
are used for hay, pasture, or woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Wetness is a major limitation in use and manage- 
ment. If adequate drainage is provided, a conservation 
cropping system that includes row crops most of the time 
can be used. Surface drainage and subsurface drainage 
help te lower the water table. Diversions can divert ru- 
noff in areas adjacent to the uplands. Other conservation 
practices, such as minimum tillage, crop residue, and 
cover crops, help to maintain tilth and improve the or- 
ganic matter content. 

This soil is well suited to grasses and legumes for hay 
and pasture. It is also suited to deeper rooted legumes 
that are tolerant of a seasonal high water table. If this 
soil is used as pasture, the major concerns of management 
are overgrazing and grazing when the soil is too wet. 
Grazing under wet conditions results in surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tions, timely deferment of grazing, and restricted use dur- 
ing wet periods keep the pasture and the soil in excellent 
condition. 

This soil is suited to trees. Limitations are moderate 
for the use of equipment. The hazards of windthrow and 
plant competition are moderate. Seedlings survive. and 
grow well if competing vegetation is controlled. Un- 
wanted trees and shrubs can be controlled or removed by 
site preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect the engineering uses of this 
soil are the seasonal high water table, rare flooding, high 
frost action potential, moderately slow permeability, and 
poor compaction characteristics. 

Limitations are severe for building sites because of the 
seasonal high water table and flooding and severe for 
septic tank absorption fields because of wetness and 
moderately slow permeability. Limitations are moderate 
for local roads and streets because of low strength. The 
base material needs to be strengthened. The high water 
table can be lowered if an adequate drainage system is in- 
stalled. Large septic tank absorption fields are needed in 
addition to adequate drainage. Capability subclass IIw; 
woodland subclass 1w. 

HoA—Hosmer silt loam, 0 to 2 percent slopes.. This 
nearly level, deep, well drained soil is on broad and nar- 
row, meandering ridgetops and a few narrow toe slopes 
on the uplands. Areas are long and irregular. They are 
dominantly about 15 acres but range from 3 to 50 acres. | 

In a typical profile the surface layer is dark brown silt 
loam about 9 inches thick. The subsurface layer is yel- 
lowish brown silt loam about 3 inches thick. The subsoil is 
about 60 inches thick. The upper part is light yellowish 
brown or. yellowish brown, firm silt loam or silty clay 
loam; the middle part is yellowish brown, mottled, firm 
silty clay loam; and the lower part.is a brown, very firm, 
brittle silt loam fragipan. The substratum to a depth of 85 
inches is strong brown silt loam. 
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In some areas the fragipan is silty clay loam. In a few 
areas this soil is eroded and a small amount of subsoil 
material is mixed with the surface layer. In some areas 
on toe slopes the surface layer is dark grayish brown or 
very dark grayish brown. In a few small areas of Hosmer 
soils, the subsoil is brownish yellow. 

Included with this soil in mapping are a few areas 
where mottles are at a depth of about 23 inches and a 
few areas, 1/2 to 1 acre, of sodium spots. Also ineluded 
are areas less than 75 feet wide in drainageways of 
wetter soils that formed in alluvium. 

Available water capacity is moderate and permeability 
is very slow. The organic matter content is low to 
moderate. Surface runoff is slow. Reaction in the surface 
layer varies widely as a result of local liming practices. It 
is generally strongly acid in unlimed: areas. This soil has a 
very slowly permeable fragipan that is at a depth of 
about 36 inches and restricts the depth to which roots 
penetrate. The water table is perched above the fragipan 
early in spring and the soil is wet. The soil tends to be 
droughty late in summer. The surface layer is friable and 
can be easily tilled throughout a fairly wide range of 
moisture content. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some areas are in hay or 
pasture, and a few are woodland. ; 

_ This soil is well suited to corn, soybeans, and small 
grain. The very slowly permeable fragipan is a limitation. 
Areas tend to be wet and seepy in spring and droughty 
late in summer. Crop residue and cover crops improve 
tilth and the organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture. It is poorly suited to deep rooted legumes 
because the very slowly permeable fragipan restricts 
downward movement of roots. If this soil is used as 
pasture, the major concerns of management are overgraz- 
ing and grazing when the soil is. too wet, which causes 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, or restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The soil is suited to trees, but only a few areas remain 
in woodland. Abandoned farmland naturally revegetates 
to hardwoods. The hazard of windthrow is moderate, and 
plant competition is slight. Seedlings survive and grow 
well when competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding wildlife, harvesting 
mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential and the very slow 
permeability of the fragipan. 

Limitations are severe for dwellings with basements 
because of wetness. They are severe for local roads and 
streets because of frost action. Drainage ditches are 
needed. Limitations are severe for septic tank absorption 
fields because of the very slow Penneabitey in the 
fragipan. 


If this soil is used as a building site, subsurface 
drainage is needed around the building to cut off seepage 
on the fragipan. Septic tank absorption fields function 
poorly. Larger fields or sewage treatment plants are 
needed. Capability subclass IIs; woodland subclass 20. 

HoB—Hosmer silt loam, 2 to 6 percent slopes. This 
gently sloping, deep, well drained soil is on broad and nar- 
row, meandering ridgetops and a few narrow toe slopes 
on the uplands. Slopes are 100 to 600 feet long. Areas are 


‘long and irregular. They are dominantly about 30 acres 


but range from 3 to 200 acres. 

In a typical profile the surface layer is brown silt loam 
about 9 inches thick. The subsoil is about 56 inches thick. 
The upper part is yellowish brown, strong brown, and 
brown, firm silt loam or silty clay loam. The lower part is 
a brown, very firm, brittle heavy silt loam and silty clay 
loam fragipan. The substratum to a depth of 75 inches is 
strong brown silt loam. 

In many places this soil has been eroded and the sur- 
face layer is a mixture of surface layer, subsurface layer, 
and subsoil material. In some areas on toe slopes this soil 
has a very dark grayish brown or dark brown surface 
layer and a brown or pale brown subsurface layer 4:to 14 
inches thick. In some areas the subsoil has brownish gray 
and pale brown mottles just above the fragipan. In some 
areas the plowed surface layer is very dark grayish 
brown and about 10 inches thick and the subsurface layer 
is pale brown and about 8 inches thick. 

Included with this soil in mapping are a few small areas 
of Hosmer soil where slopes are less than 2 percent and 
some small, severely eroded areas of less than 2 acres. 
Also included are a few areas of Muren or Hosmer soils 
commonly on concave toe slopes where the fragipan is 
poorly expressed and a few sodium spot areas of 1/2 acre® 
to 2 acres, which are identified by spot symbols on the 
soil map. Areas less than 50 feet wide in drainageways of 
wetter soils that formed in alluvium and narrow escarp- 
ments less than 50 feet wide are also included. 

Available water capacity is moderate, and permeability . 
is very slow. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is medium in cultivated areas. Reaction in 
the surface layer varies widely as a result of local liming 
practices. It is generally strongly acid in unlimed areas. 
The soil has a very slowly permeable fragipan that is at a 
depth of about 35 inches and restricts the depth to which 
roots penetrate. The surface layer is friable and can be 
easily tilled throughout a fairly wide range of moisture 
content. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, .and small grain. Erosion is a major 
hazard. The fragipan is also a limitation. Conservation 
practices are needed to control erosion and runoff in cul- 
tivated areas. Crop rotation, minimum tillage, terraces, 
diversions, contour farming, grassed waterways, or grade 
stabilization structures help prevent excessive soil loss. 


“Crop residue and cover crops also help to control erosion 


and improve and maintain tilth and the organic matter 
content. 
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Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. This soil 
is poorly suited to deep rooted legumes, such as alfalfa, 
because the very slowly permeable fragipan restricts 
downward movement of roots. If this soil is used as 
pasture, the major concerns of management are overgraz- 
-ing and grazing when the soil is wet, both of which cause 
surface compaction, excessive runoff, and poor tilth. 


Proper stocking rates, pasture rotation, timely deferment _ 


of grazing, or restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suited to trees, but only a few areas remain 
in woodland. Abandoned farmland naturally revegetates 
to hardwoods. Limitations are slight for the use of equip- 
ment. The hazard of windthrow is moderate, and plant 
competition is slight. Seedlings survive and grow well 
when competing vegetation is controlled. Unwanted trees 
and shrubs can be controlled or removed by site prepara- 
tion or by spraying, cutting, or girdling. Other manage- 
ment includes livestock exclusion, harvesting mature 
trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, wetness, very slow 
permeability in the fragipan, and slope. 

Limitations are moderate or severe for building sites 
because of wetness and severe for local roads and streets 
because of frost action. Good drainage ditches are needed 
for roads. ; 

Limitations are severe for septic tank absorption fields 
because of the very slow permeability. 

If this soil is used as a building site, subsurface 
drainage is needed adjacent to the uphill side of the build- 
ing to cut off seepage on the fragipan. Septic tank filter 
fields function poorly. Larger fields or sewage treatment 
plants are needed. Diversion terraces and grassed water- 
ways between lots reduce the erosion hazard. Care should 
be taken so that the soil is disturbed as little as possible 
during construction. Topsoil should be stockpiled and 
replaced as soon as possible after construction, and grass 
should be planted. When large areas are developed at 
once, soil erosion becomes a serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. Capability subclass Ile; 
woodland subclass 20. 

HoB3—Hosmer silt loam, 2 to 6 percent slopes, 
severely eroded. This gently sloping, deep, well drained 
soil is on convex breaks of the ridgetops on uplands. 
Slopes are 50 to 125 feet long. Areas are irregular in 
shape. They are dominantly about 4 acres but range from 
2 to 6 acres. 

In a typical profile the surface layer is brown heavy silt 
loam about 7 inches thick. The subsoil is about 45 inches 
thick. The upper part is yellowish brown or brown, firm 
silty clay loam or silt loam. The lower part is a brown, 
very firm, brittle silt loam fragipan. The substratum to a 
depth of 62 inches is strong brown silt loam. 

In some areas the surface layer is yellowish, brown 
light silty clay loam. Light brownish gray or pale brown 


mottles are directly above the fragipan in some areas. In 
many areas the mottles are at a depth of 17 to 23 inches. 

Included with this soil in mapping are a few areas of 
steeper Hosmer soils and a few areas of less eroded 
Hosmer soils, each less than 2 acres. Also included are a 
few areas, 1/2 acre to 2 acres, of sodium spots and areas 
less than 75 feet wide in drainageways of wetter soils ~ 
that formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is rapid in cultivated areas. Reaction in 
the surface layer varies widely as a result of local liming 
practices. It is generally strongly acid in unlimed areas. 
This soil has'a very slowly permeable fragipan that is at a 
depth of about 27 inches and restricts the depth to which 
roots penetrate. The surface layer is friable. Tilling within 
the proper moisture content reduces soil compaction and 
the tendency to clod. 

Most of the acreage is farmed. Some areas are used for 
corn, soybeans, and small grain and some for hay or 
pasture. A few areas are woodland. 

This soil is suited to small grain but is poorly suited to 
corn and soybeans. The hazard of further loss through 
erosion is severe. The very slowly permeable fragipan is a 
major limitation. Erosion is a major hazard in use and 
management. Because each area is narrow, it is farmed 
with the surrounding soils. Conservation practices are 
needed to control erosion and runoff in cultivated areas. 
Care is needed so that the very slowly permeable 
fragipan is not exposed. Crop rotation, minimum tillage, 
terraces, diversions, contour farming, grassed waterways, 
or grade stabilization structures help prevent excessive | 
soil loss. No till farming is probably the most effective 
way of controlling erosion. Crop residue helps to control 
erosion and improve tilth and the organic matter ‘content. 

Keepirig this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. This soil 
is poorly suited to deep rooted legumes, such as alfalfa, 
because the very slowly permeable fragipan restricts 
downward movement of roots. If this soil is used as 
pasture, the major concerns of management are overgraz- 
ing and grazing when the soil is wet, both of which cause 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, or restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This: soil is suited to trees, but only a few areas remain 
in woodland. Abandoned farmland naturally: revegetates 
to hardwoods. The hazard of windthrow is moderate, and 
plant competition is slight. Seedlings survive and grow 
well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desirable seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, wetness, the very slow 
permeability in the fragipan, and slope. 


WARRICK COUNTY, INDIANA 17 


Limitations are severe for buildings with basements 
because of wetness and moderate for houses without 
basements. Limitations are severe for local roads and 
streets because of frost action. Good drainage ditches are 
needed to divert water from the roads. Limitations are 
severe for septic tank absorption fields because of the 
very slow permeability. Larger absorption fields are 
needed. 

If this soil is used as a building site, roads should be 
constructed on the contour. Diversion terraces ‘and 
grassed waterways between lots reduce the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grass should be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. Capability subclass IIe; 
woodland subclass 2o. 

HoC—Hosmer silt loam, 6 to 12 percent slopes. This 
moderately sloping, deep, well drained soil is on upland 
side slopes adjacent to meandering drainageways. Slopes 
are 100 to 175 feet long. Areas are irregular in shape. 
They are dominantly about 12 acres but range from 2 to 
15 acres. 

In a typical profile the surface layer is dark brown silt 
loam about 5 inches thick. The subsurface layer is yel- 
lowish brown silt loam about 6 inches thick. The subsoil is 
about 48 inches thick. The upper part is yellowish brown, 
strong brown, or brown, firm or very firm silty clay loam 
or silt loam. The lower part is a brown, very firm, brittlé 
silt loam fragipan. The substratum to a depth of 65 inches 
is strong brown silt loam. 

In some areas the surface layer contains some of the 
lighter colored ‘subsoil. In most areas the subsurface layer 
is pale brown. Some Hosmer soils have grayish brown 
and pale brown mottles directly above the fragipan. 

Included with this soil in mapping are a few areas less 
than 2 acres of severely eroded Hosmer soils, small areas 
less than 2 acres in size, where slopes are less than 6 per- 
cent, and areas of steeper soils, on escarpments less than 
75 feet wide. 

Also included are areas less than 75 feet wide in 
drainageways of wetter soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is moderate. 
Surface runoff is generally medium, but in cultivated 
areas it is rapid. Reaction in the surface layer varies 
widely as a result of local liming practices. It is generally 
strongly acid in unlimed areas. The soil has a very slowly 
permeable fragipan that is at a depth of about 32 inches 
and restricts the depth to which roots and air penetrate. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range of moisture content. 

Some areas are in corn, soybeans, and small grain. 
Some are used for hay or pasture. Most of the acreage is 
woodland. 


This soil is suited to corn, soybeans, and small grain. 
Erosion is the major hazard. The very slowly permeable 
fragipan is a limitation for some crops. If this soil is cul- 
tivated, the hazard of erosion is severe. Conservation 
practices, such as crop rotation, minimum tillage, terraces, 
diversions, contour farming, grassed waterways, or grade 
stabilization structures are needed to control erosion and 
runoff in cultivated areas and to prevent excessive soil 
loss. Crop residue and cover crops help reduce runoff and 
control erosion. They also help in maintaining tilth and 
the organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture. Such crops are effective in controlling water 
erosion. This soil is poorly suited to deep rooted legumes, 
such as alfalfa, because the very slowly permeable 
fragipan restricts downward movement of their tap roots. 
If this soil is used as pasture, the major concerns of 
management are overgrazing and grazing when the soil is 
wet, both of which cause surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, or restricted use during 
wet periods help to keep the pasture and the soil in good 
condition. 

The soil is suited to trees, and most areas remain in 
woodland. The hazard of windthrow is moderate, and 
plant competition is slight. Seedlings survive and grow 
well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, the very slow permea- 
bility in the fragipan, and the slope. 

Limitations are severe for buildings with basements 
because of wetness. Foundations and footings should be 
properly designed, and tile should be installed around 
foundations to overcome wetness and the frost action. 
Limitations are severe for local roads and streets because 
of frost action and severe for septic tank absorption fields 
because of a very slowly permeable fragipan. Large filter 
fields are needed. Commercial sewers work best. 

If this soil is used as a building site; roads should be 
constructed on the contour. Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard and wetness. Care should be taken so that the soil 
is disturbed as little as possible during construction. Top- 
soil should be stockpiled and replaced as soon as possible 
after construction, and grass should be planted. When 
large areas are developed at once, soil erosion becomes a 
serious problem. Development of random lots is prefera- 
ble. Sediment-settling basins can control silting. Capabili- 
ty subclass IIIe; woodland subclass 2o. ~ 

HoC3—Hosmer silt loam, 6 to 12 percent slopes, 
severely eroded. This moderately sloping, deep, well 
drained soil is on upland side slopes adjacent to meander- 
ing drainageways. Slopes are 100 to 400 feet long. Areas 


_are irregular in shape. They are dominantly 12 acres but 


range from 3 to 20 acres. 
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In a typical profile the surface layer is brown heavy silt 
loam about 7 inches thick. The subsoil is about 40 inches 
thick. The upper part is brown or strong brown, firm or 
very firm silty clay loam or silt loam. The lower part is a 
brown, very firm, brittle silt loam’ fragipan. The sub- 
stratum to a depth of 62 inches is strong brown silt loam. 
It has a few siltstone and shale fragments in the lower 
part. : 
In many areas the brittle layer at a depth of 14 to 25 
inches is altered by frost action. In some areas the sur- 
face layer is yellowish brown silty clay loam. Some 
Hosmer soils have grayish brown and pale brown mottles 
directly above the fragipan. In a few areas the solum is 
33. to 42 inches thick. 

Included with this soil in mapping are areas less than 2 
acres of gullied Hosmer soils. Some gullies are as deep as 
4 feet. Also included are areas of severely eroded soils 
that formed partly in material weathered from bedrock 
but are at least 4 feet thick, a few areas of very severely 
eroded Hosmer soils, areas of steeper Hosmer soils, areas 
of steeper soils on escarpments, and areas less than 75 
feet wide along drainageways of wetter soils that formed 
in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is rapid in cultivated areas. Reaction in 
the surface layer varies widely as a result of local liming 
practices. It is generally strongly acid in unlimed areas. 
The soil has a very slowly permeable fragipan at a depth 
of about 25 inches, which restricts the depth to which 
roots penetrate. The surface layer is friable. Tilling within 
the proper moisture content reduces soil compaction and 
the tendency to clod. 

Some areas are used for corn, soybeans, and smail 
grain, and some for hay or pasture. A few areas are 
woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain because the hazard of further loss through erosion 
is very severe. The very slowly permeable fragipan is a 
major limitation, and erosion is a major hazard. The con- 
servation practices needed to control erosion and runoff 
and to prevent excessive soil loss are crop rotations, 
minimum tillage, terraces, diversions, contour farming, 
grassed waterways, or grade stabilization structures. 
More than one of these practices usually is needed. Crop 
residue and cover crops help to reduce runoff and erosion. 
They also help in maintaining tilth and the organic matter 
content. 

This, soil is well suited to grasses and legumes for hay 
or pasture. Such crops are effective in controlling water 
erosion. This soil is poorly suited to deep rooted legumes, 
such as alfalfa, because the very slowly permeable 
fragipan restricts downward movement of roots. If this 
soil is used as pasture, the major concerns of management 
are overgrazing and grazing when the soil is wet, both of 
which cause surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, timely 


deferment of grazing, or restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is suited to trees, but very few areas remain 
in woodland. Abandoned cropland naturally revegetates to 
hardwoods. Limitations are slight for the use of equip- 
ment. The hazard of windthrow is moderate, and plant 
competition is slight. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 


‘or by spraying, cutting, or girdling. Other management in- 


cludes excluding livestock, harvesting mature trees, and 
saving desired seed trees. 

Soil features that affeet the engineering uses of this 
soil are the high frost action potential, the very slow 
permeability in the fragipan, and the slope. 

Limitations are severe for buildings with basements 
because of wetness. Foundations and footings for any 
building should be properly designed and tile installed to 
prevent structural damage caused by frost action. Limita- 
tions are also severe for local roads and streets because 
of frost action. Good drainage ditches are needed. Limita- 
tions are severe for septic tank absorption fields because. 
of very slow permeability in the fragipan. Large filter 
fields are needed. Commercial sewers work best. 

If this soil is used as a building site, roads should be 
constructed on the contour. Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced.as soon as possible after construc- 
tion, and grass should be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. Capability. subclass IVe; 
woodland subclass 2o. 

HoD—Hosmer silt loam, 12 to 18 percent slopes. This 
strongly sloping, deep, well drained soil is on upland side 
slopes adjacent to meandering drainageways. Slopes ‘are 
100 to 175 feet long. Areas are irregular in shape. They 
are dominantly 6 acres but range from 2 to 10 acres. 

In a typical profile the surface layer is dark brown silt 
loam about 4 inches thick. The subsurface layer is yel- 
lowish brown silt loam about 5 inches thick. The subsoil is 
about 45 inches thick. The upper part is yellowish brown 
or strong brown, firm silty clay loam or heavy silt loam. 
The lower part is a brown, very firm, brittle silt loam 
fragipan. The substratum to a depth of 65 inches is strong 
brown silt loam. It has a few siltstone, shale, and sand- 
stone fragments in the lower part. Bedrock is below. 

In some areas tilled Hosmer soils have a brown silt 
loam surface layer 5 to 10 inches thick. In most areas the 
subsurface layer is pale brown. Some Hosmer soils have 
grayish brown and pale brown mottles directly above the 
fragipan. In some areas the fragipan is at a depth of 18 
inches. 

Included with this soil in mapping are a few areas less 
than 2 acres of Wellston soils. Also included are areas less 
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than 75 feet wide in drainageways of wetter soils that 
formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is moderate. 
Surface runoff is generally rapid, but in cultivated areas, 
it is very rapid. Reaction in the surface layer varies wide- 
ly as a result of local liming practices. It is generally 
strongly acid in unlimed areas. This soil has a very slowly 
permeable fragipan at a depth of about 28 inches, which 
restricts the depth to which roots and air penetrate. The 
surface layer is friable and can be easily tilled throughout 
a fairly wide range of moisture content. 

Some areas are farmed. A few are used for corn, 
soybeans, and small grain. Some are used for hay or 
pasture. Most of the acreage is woodland. 

This soil is very poorly suited-to corn, soybeans, and 
small grain. Most row crops and small grain are grown so 
that stands of grasses and legumes can be reestablished. 
The very slowly permeable fragipan is a major limitation, 
and erosion is a major hazard. If this soil is cultivated, the 
hazard of erosion is severe. Conservation practices, such 
as minimum tillage, diversions, and grassed waterways, 
are needed to control runoff in cultivated areas and to 
help prevent excessive soil losses. Crop residue and cover 
crops help to reduce runoff and control erosion. They also 
help in maintaining tilth and the organic matter content. 

This soil is suited to grasses and legumes for hay or 
pasture. Such crops are effective in controlling water ero- 
sion. This soil is poorly suited to deep rooted legumes, 
such as alfalfa, because the very slowly permeable 
fragipan restricts downward movement of roots. If this 
soil is used as pasture, the major concerns of management 
are overgrazing and grazing when the soil is wet, both of 
which cause surface compaction, . excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, or restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is suited to trees, and most areas remain in 
woodland. The hazard of windthrow is moderate, and 
plant competition is slight. Seedlings survive and grow 
well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect the engineering uses of this 
soil are the high frost action potential, the very slow 
permeability in the fragipan, the slope, and wetness. 

Limitations are severe for building sites because of the 
slope. Foundations and footings should be properly 
designed and foundation drain tile installed to prevent 
structural damage caused by frost action. Limitations are 
also severe for local roads and streets because of frost ac- 
tion and severe for septic tank absorption fields because 
of very slow permeability. Large absorption fields are 
needed. Commercial sewers work best. 


If this soil is used as a building site, roads should be 
constructed on: the contour. ‘Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grass should be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. Capability subclass IVe; 
woodland subelass 2r. 

HoD3—Hosmer silt loam, 12 to 18 percent slopes, 
severely eroded. This strongly sloping, deep, well drained 
soil is on upland side slopes adjacent to meandering 
drainageways. Slopes-are 100 to 175 feet long. Areas are 
irregular in shape. They are dominantly about 4 acres but 
range from 2 to 10 acres. 

In a typical profile the surface layer is brown silt loam 
about 7 inches thick. The subsoil is about 43 inches thick. 
The upper part is brown or strong brown, firm or very 
firm silty clay loam or silt loam. The lower part is a 
brown, firm, brittle silt loam fragipan. The substratum to 
a depth of 60 inches is strong brown silt loam. It has a- 
few fragments of siltstone, shale, or sandstone in the 
lower part. Bedrock is below. The fragipan is generally at 
a depth of 23 to 25 inches. 

In many areas the brittle layer is at a depth of 10 to 25 
inches. In some areas the surface layer is yellowish brown 
silty clay loam. Some Hosmer soils have grayish brown or 
pale brown mottles directly above the fragipan. In a few 
areas the solum is 30 to 42 inches thick. 

Included with this soil in mapping are a few small areas 
of Wellston and Zanesville soils. Also included are very 
severely eroded soils, areas of deep gullies, and areas less 
than 75 feet wide in drainageways of wetter soils that 
formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is very rapid. Reaction in the surface layer 
varies widely .as a result of local liming practices. It is 
generally strongly acid in unlimed areas. The soil has a 
very slowly permeable fragipan.at a depth of about 23 
inches, which restricts the depth to which roots penetrate. 
The surface layer is friable. Tilling within the proper 
range of moisture content reduces soil compaction and the 
tendency to clod. 

Some areas are farmed. A few are used for corn, 
soybeans, and small grain. A few areas are woodland. 
Most of the acreage is used for hay or pasture. 

This soil is poorly suited to corn, soybeans, and small 
grain, because the hazard of further loss through erosion 
is very severe. Because areas are narrow, they are 
farmed with adjoining soils on the uplands. This soil is oe- 
casionally used for small grain, corn, or soybeans in order 
to reestablish grasses and legumes. The very slowly 
permeable fragipan is-a major limitation, and erosion is a 
major hazard. Minimum tillage and crop residue are 
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needed to prevent excessive soil loss. Crop rotations that 
include grass most of the time are most effective in 
reducing runoff and in controlling erosion. They also help 
in maintaining tilth and the organic matter content. 

Keeping this soil in grassés and legumes for hay or 
pasture is effective in controlling water erosion. This soil 
is very poorly suited to deep rooted legumes, such as al- 
falfa, because the very slowly permeable fragipan 
restricts downward movement of tap roots and air. If this 
soil is used as pasture, the major concerns of management 
are overgrazing or grazing when the soil is wet, which 
causes surface compaction, excessive runoff, and poor 
tilth. Proper. stocking rates, pasture rotation, timely 
deferment of grazing, or restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is suited to trees. Many areas are abandoned 
cropland. Some areas still have stands of trees. The 


hazards of windthrow and erosion are moderate, and- 


plant competition is slight. Seedlings survive and grow 
well if competing vegetation is controlled. Unwanted 
trees arid shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desirable seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, the very slow permea- 
bility in the fragipan, slope, and wetness. 

Limitations are severe for building sites because of the 
slope. Foundations and footings should be properly 
designed to prevent structural damage caused by frost 
action. Foundation drain tile is needed. Limitations are 
also severe for local roads and streets because of frost ac- 
tion and the slope. Roads should be constructed on the 
contour and adequate drainage ditches provided. Limita- 
tions are severe for septic tank absorption fields. A large 
absorption field is needed but is difficult to construct on 
these slopes. A commercial sewer system works best. 

If this soil is used as a building site, roads should be 
constructed on the contour. Diversion terraces and 
grassed waterways between lots reduce’ the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
‘tion, and grass should be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. Capability subclass VIe; 
woodland subclass 2r. 

Hu—Huntington silt loam. This nearly level, deep, 
well drained soil is on broad, very slight swells on the rip- 
plelike flood plain. Areas are wide and very long. They 
are dominantly about 150 acres but range from 10 to 600 
acres. 

In a typical profile the surface layer is dark brown 
heavy silt loam about 11 inches thick. The subsoil is about 


33 inches thick. It is dark brown or brown, firm heavy silt ' 


loam, The substratum to a depth of 60 inches is brown silt 
loam. 


In some small areas the soil is light silty clay loam or 
silt loam throughout. In some areas this soil has a redder 
subsoil at a depth of 30 to 40 inches. 

Included with this soil in mapping are some narrow, 
long areas less than 40 feet wide of Woodmere silty clay 
loam on convex slopes above the swales. Also included in 
lower concave, flatter, narrow areas are Newark soils. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is slow. The soil floods annually during winter 
and spring for 5 to 15 days. The surface layer is friable, 
has good tilth, and can be easily tilled throughout a 
moderate range of moisture content. Reaction is neutral. 
‘Root development is good. 

Most of the acreage is farmed. Most areas are used for 
corn and soybeans. Some areas are woodland. 

This soil is suited to corn and soybeans. Flooding in 
spring and winter is a major hazard. Levees protect crops 
from flooding. Conservation practices, such as minimum 
tillage, use of crop residue, and green manure crops help 
to maintain and improve the organic matter content and 
the tilth. 

This soil is poorly suited to grasses and legumes for 
hay and pasture unless it is protected from flooding. Nor- 
mally, it is flooded for too long for hay or pasture. If this 
soil is used as pasture, overgrazing or grazing when the 
soil is too wet results in surface compaction and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. ; 

This soil is well suited to trees. Plant competition is 
moderate. Unwanted trees and shrubs can be controlled 
and removed by: site preparation or by spraying, cutting, 
or girdling. Other management includes excluding 
livestock, harvesting mature trees, and saving desired 
seed trees. ; 

Soil features that affect engineering use of this soil are 
flooding, frost action, and fair compaction characteristics. 

Limitations are severe for building sites and sanitary 
facilities because of flooding. They are severe for local 
roads and streets because of frost action. If this soil is 
used as a building site, levees must be built to prevent 
flooding. Capability subclass IIw; woodland subclass 1o. 

IvA—lIva silt loam, 0 to 2 percent slopes. This nearly 
level, deep, somewhat poorly drained soil occupies upland 
ridgetops, swales, and slightly concave toe slopes. Areas 
are irregular in shape. They are dominantly 10 acres but 
range from 2 to 50 acres. 

In a typical profile the surface layer is dark grayish 
brown silt loam about 9 inches thick. The subsurface layer 
is light brownish gray, mottled silt loam about 6 inches 
thick. The subsoil is about 43 inches thick. The upper part 
is yellowish brown, mottled, friable silt loam; the middle 
part is light brownish gray and yellowish brown, mottled, 
firm, light silty clay loam; and the lower part is yellowish 
brown, mottled, friable silt loam. The substratum to a 
depth of 71 inches is yellowish brown, mottled silt loam. 
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In some areas there are similar soils that are somewhat 
brittle in the subsoil. In some small areas Iva soils are 
neutral or mildly alkaline in the lower part of the subsoil 
and upper part of the substratum and are generally 36 to 
45 inches thick. In a few areas the surface layer and sub- 
soil combined are as much as 70 inches thick. 

Included with this soil in mapping are some narrow 
areas of Muren soils and some narrow areas of. the 
moderately well drained Hosmer soils on concave toe 
slopes. Also included are areas less than 75 feet wide in 
drainageways of wetter soils that formed in alluvium. 

Available water capacity is very high, and permeability 
is slow. The organic matter content is moderate. Surface 
runoff is slow. Reaction in the surface layer is slightly 
acid or neutral as a result of past liming practices. It is 
generally medium acid in unlimed areas. The surface 
layer is friable and can be easily tilled throughout a fairly 
wide range of moisture content. This soil has a seasonal 
high water table at a depth of 1 to 8 feet during a signifi- 
cant’ part of the year, which somewhat restricts root 
development. Artificial surface and subsurface drainage is 
needed for optimum growth of crops. 

Most of the acreage is farmed. Most areas are used for 
corn and soybeans. Some are used for small grain. A few 
are used for hay, pasture, or woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Wetness is a major limitation. If adequate drainage 
is provided, a conservation cropping system that includes 
row crops most of the time can be used. Surface drainage 
and subsurface drainage help to lower the water table. 
Diversions help in controlling wetness. They divert runoff 
from adjacent upland soils. Other conservation practices, 
such as minimum tillage, crop residue utilization, and 
cover crops help in maintaining and improving the organic 
matter content and maintaining good tilth. 

This soil is well suited to grasses and legumes for hay 
and pasture. It is suited to deeper rooted legumes that 
are tolerant of a seasonal high water table. If this soil is 
used as pasture, the major concerns of management are 
‘overgrazing and grazing when the soil is too wet. Grazing 
under wet conditions results in surface compaction and 
poor tilth. Proper stocking rates, pasture rotations, timely 
deferment of grazing, and restricted use during wet 
periods keep the pasture and the soil in excellent condi- 
tion. 


This soil is well suited to trees. Plant competition is. 


moderate. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by spray- 
ing, cutting, or girdling. Additional management includes 
excluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are the seasonal high water table, high frost action poten- 
tial, slow permeability, and poor compaction charac- 
teristics. 

Limitations are severe for houses with basements 
because of wetness. Foundation drain tile is needed 


around all buildings to reduce structural damage caused 

by frost action. Limitations are also severe for local roads 

and streets because of the high frost action potential and 

low strength. Good drainage ditches are needed, and the 

base should be strengthened with material that is more. 
suitable. Limitations are severe for septic tank absorption 

fields because of wetness and slow permeability. 

With adequate subsurface and surface drainage and 
diversions to remove surface water, this soil could be 
used as a building site. Enlarged septic tank absorption 
fields or sewage treatment plants are needed. Capability 
subclass IIw; woodland subclass 30. 

JoA—Johnsburg silt loam, 0 to 2 percent slopes. This 
nearly level, deep, somewhat poorly drained soil is on 
very slightly convex and concave ridgetops and some con- 
cave toe slopes on the uplands. Areas are irregular in 
shape and 125 to 400 feet wide on the ridgetops and long 
and narrow and 75 to 125 feet wide on the toe slopes. 
They are dominantly 12-acres on the ridgetops but range 
from 2 to 30 acres. 

In a typical profile the surface layer is grayish brown 
silt loam about 9 inches thick. The subsoil is about 45 
inches thick. The upper part is pale brown and light yel- 
lowish brown, mottled, friable silt loam; the middle layer 
is gray and light brownish gray, mottled, firm or very 
firm silt loam; and the lower part is a yellowish brown, 
mottled, very firm,: brittle heavy silt loam fragipan. The 
substratum to a depth of 80 inches is yellowish brown, 
mottled silt loam. Bedrock is below. 

In some areas this soil formed in loess. In some areas 
the subsurface layer is light brownish gray or gray. 

Included with this soil in mapping are a few areas of 
Tilsit soils generally on narrow breaks. Also included are 
areas less than 75 feet wide in drainageways of wetter 
soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low. Surface 
runoff is slow. Reaction in the surface layer is slightly 
acid or neutral in most cultivated areas as a result of past 
liming practices. Reaction is generally strongly acid or 
very strongly acid in unlimed areas. The surface layer is 
friable and is easily tilled throughout a fairly wide range 
of moisture content.:This soil has a seasonal high water 
table at a depth of 1 to 3 feet during a significant part of 
the year. The very slowly permeable fragipan is at a 
depth of 24 to 36 inches. The water table and the fragipan 
restrict the depth to which roots penetrate. Artificial 
drainage is needed for optimum growth of crops. 

Most of the acreage is farmed. Most areas are used for 
corn or soybeans. Some are used for small grain. A few 
are used for hay, pasture, and woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness and the very slowly permeable fragipan are the 
major limitations. If adequate drainage is provided, a con- 
servation cropping system that includes row crops most | 
of the time can be used. Diversions help in controlling 
wetness by diverting the surface runoff from adjacent 
soils. Other conservation practices, such as minimum til- 
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lage, use of crop residue, and cover crops, help maintain 
and improve the organic matter content and tilth. 

This soil is well suited to grasses for hay and pasture. 
It is poorly suited to deep rooted legumes, such as alfalfa, 
because the very slowly permeable fragipan restricts 
downward movement of roots, water, and air. If this soil 
is used as pasture, the major concerns of management are 
overgrazing and grazing when the soil is wet. Grazing 
under wet conditions results in surface compaction and 
poor tilth. Proper stocking rates, pasture rotations, addi- 
tions of lime and fertilizer according to the results of soil 
tests and plant needs, timely deferment of grazing, and 
‘restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees, but only a few areas are 
woodland. Limitations are moderate for the use of equip- 


ment. Plant competition is moderate. Seedlings survive 


and grow well if competing vegetation is controlled. Un- 
wanted trees and shrubs can be controlled or removed by 
site preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the seasonal high water table, high frost action poten- 
tial, very slow permeability in the fragipan, and moderate 
compaction characteristics. 

Limitations are severe for building sites because of the 
seasonal high water table. Limitations are severe for local 
roads and streets because of frost action. Good drainage 
ditches are needed. Limitations are severe for septic tank 
absorption fields because of the seasonal high water table. 
The water table can be lowered if an adequate drainage 
system is installed. If the soil is adequately drained, large 


septic tank absorption fields can function. Sewage treat-- 


ment plants, however, are more suitable. Capability sub- 
class IIw; woodland subclass 30. 

MkB2—Markland silt loam, 2 to 6 percent slopes, 
eroded. This gently sloping, deep, well drained soil is on 
side slopes of the broad, flat, lacustrine terraces. Slopes 
are 50 to 200 feet long. Areas are usually irregular and 
long. They are dominantly about 6 acres but range from 2 
to 15 acres. 

In a typical profile the surface layer is brown heavy silt 
loam about 8 inches thick. The subsoil is about 31 inches 
thick. The upper part is yellowish brown, firm silty clay 
loam; the middle part is yellowish brown, dark yellowish 
brown, or olive brown, firm silty clay; and the lower part 
is light olive brown and yellowish brown, mottled, firm 
silty clay. The substratum to a depth of 60 inches is yel- 
lowish brown and light olive brown, mottled, stratified 
silty clay and silty clay loam. In some places there are 
mottles in the subsoil at a depth of 18 inches. 

Included with this soil in mapping are small areas of 
Markland soils on narrow steep escarpments and areas 
less than 50 feet wide in drainageways of wetter soils 
that formed in alluvium. Also included are a few very 
severely eroded areas where the calcareous substratum is 
exposed, a few areas of nearly level Markland soils, and a 
few areas less than 100 feet wide of wetter McGary soils. 


Available water capacity is moderate, and permeability 
is slow. The organic matter content is low because part of 
the surface layer has been removed by erosion. Surface 
runoff is medium. Reaction in the surface layer varies 
widely as a result of local liming practices. The surface 
layer is friable and can be easily tilled throughout a fairly 
wide range of moisture content. Root development is 
good. 

Some areas are farmed. A few are used for corn, 
soybeans, and small grain. Some are used for hay or 
pasture. Most of the acreage is woodland. 

This soil is suited to corn, soybeans, and small grain. If 
it is cultivated, erosion is a hazard. This soil is very 
clayey in the subsoil. Because each area is narrow, the 
soil is generally farmed with adjoining terrace soils or it 
is left untilled. The conservation practices needed to con- 
trol erosion and runoff and to prevent excessive soil loss 
in cultivated areas are crop rotation, minimum. tillage, 


diversions, contour farming, grassed waterways, and 


grade stabilization structures. Because of the clayey sub- 
soil, these practices also help in maintaining tilth and the 
organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture. Such crops are effective in controlling soil 
blowing and water erosion. Overgrazing or grazing when 
the soil is too wet results in surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and restricted use dur- 
ing wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees, and most areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect engineering use of the soil are 
the high shrink-swell potential, low strength, slow 
permeability, and slope. 

Limitations are severe for local streets and roads 
because of the high shrink-swell potential and low 
strength. They are severe for septic tank absorption 
fields because of slow permeability. 

If this soil is used as a building site, enlarged septic 
tank absorption fields or sewage treatment plants should 
be used. Roads should be constructed on the contour and 
the base strengthened with more suitable material. Diver- 
sion terraces and grassed waterways between lots help 
control the erosion hazard. Care should be taken so that 
the soil is disturbed as little as possible during construc- 
tion. Topsoil should be stockpiled and replaced as soon as 
possible after construction, and grass should be planted. 
Care should be taken to keep this soil from uneven 
shrinking and swelling around foundations. Capability 
subclass IIIe; woodland subclass 2c. 

MkC—Markland silt loam, 6 to 18 percent slopes. 
This moderately sloping, deep, well drained soil is on the 
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escarpments of broad, flat lacustrine terraces. Areas are 
generally long and irregular. They are dominantly 5 acres 
but range from 2 to 12 acres. 

In a typical profile the surface layer is brown silt loam 
about 3 inches thick. The subsurface layer is pale brown 
silt loam about 4 inches thick. The subsoil is about 28 
inches thick. The upper part is yellowish brown, firm silty 
clay loam; the middle part is light olive brown, firm silty 
clay; and the lower part is olive brown, mottled, firm silty 
clay. The substratum to a depth of 60 inches is light olive 
brown and yellowish brown, mottled, stratified clay, silty 
clay, and silty clay loam. 

On about 60 percent of the acreage, slopes are 6 to 12 
percent, and on the rest 12 to 18 percent. In places this 
Markland soil is less than 20 inches deep. 

Included with this soil in mapping are some small areas, 
less than 2 acres, of very severely eroded Markland soils 
and areas where slopes are short and steep. Also included 
are areas less than 50 feet wide in drainageways of 
wetter soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is moderate or low 
because part of the original surface layer has been 
removed by erosion. Runoff is medium. Reaction in the 
surface layer varies widely because of local liming prac- 
tices. The surface layer is friable and can be easily tilled 
throughout a fairly wide range of moisture content. Root 
development is good. 

Most of the acreage is woodland. Some is farmed. A 
‘few areas are used for corn, soybeans, and small grain. 
Some are used for hay or pasture. 

This soil is poorly suited to corn, soybeans, and small 
grain. If it is cultivated, the hazard of erosion is severe. 
The subsoil is very clayey. Because areas are narrow, 
they are generally farmed with adjoining terrace soils. 
Some are untilled. Conservation practices, such as crop 
rotation, minimum tillage, diversions, contour farming, 
grassed waterways, and grade stabilization structures, are 
needed to control erosion and runoff and to prevent ex- 
cessive soil loss. Crop residue and cover crops reduce ru- 
noff and control erosion. They also help in maintaining 
tilth and the organic matter content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling soil blowing and water 
erosion. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods keep the pasture and the soil in good condition. 

This soil is well suited to trees, and most areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Addi+ 
tional management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect engineering are the high 
shrink-swell potential, low strength, slow permeability, 


and slope. Because areas are narrow, the use of this soil 
for engineering structures may not be practical. 

Limitations are severe for local streets and roads 
because of the high shrink-swell potential and low 
strength and severe for septic tank absorption fields. 
because of slow permeability. 

_ If the soil is used as a building site, an enlarged septic 
tank absorption field or sewage treatment plant should be 
used. Roads should be constructed on the contour, and the 
base strengthened with more suitable material. Diversion 
terraces and grassed waterways between lots help in con- 
trolling the erosion hazard. Care should be taken so that 
the soil is disturbed as little as possible during construc- 


_ tion. Topsoil should be stockpiled and grass planted as 


soon as possible after construction. Care should be taken 
to prevent uneven shrinking and swelling around founda- 
tions. Capability subclass IIIe; woodland subclass 2c. 

MoC3—Markland silty clay loam, 6 to 18 percent 
slopes, severely eroded. This moderately sloping, deep, 
well drained soil is on escarpmentlike side slopes of the 
broad, flat lacustrine terraces. Areas are generally long 
and irregular and 50 to 200 feet wide. They are adjacent 
to drainageways that cut into the terraces. They are 
dominantly about 5 acres but range from 2 to 12 acres. ~ 

In a typical profile the surface layer is brown silty clay 
loam about 4 inches thick. The subsoil is about 20 inches 
thick. It is light olive brown, firm silty clay that is mot- 
tled in the lower part. The substratum to a depth of 60 
inches is light olive brown and yellowish brown, mottled, 
stratified clay, silty clay, and silty clay loam. 

In some places the surface layer is brown or yellowish 
brown silt loam. About 60 percent of this soil has slopes 
of 6 to 12 percent, and the rest has slopes of 12 to 18 per- 
cent. Some areas of Markland soil are less than 20 inches 
thick. 

Included with this soil in mapping are some areas less 
than 2 acres of gullied Markland soils and areas with 
short steep slopes. Also included are areas less than 50 
feet. wide in drainageways of wetter soils that formed in 
alluvium. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is low because part of 
the surface layer has been removed by erosion. Surface 
runoff is rapid. Reaction in the surface layer varies wicde- 
ly as a result of local liming practices. The surface layer 
is clayey but friable. It can be tilled within only a fairly 
narrow range of moisture content to reduce soil compac- 
tion and the tendency to clod. Root development is good. 

Some areas are farmed. A few are used for corn, 
soybeans, and small grain. Some are used for hay or 
pasture. Most of the acreage is woodland. 

This soil is clayey and is very poorly suited to corn, 
soybeans, and small grain. The hazard of erosion is very 
severe in cultivated areas. Because each area is narrow, 
the soil generally is farmed with adjoining soils on ter- 
races. Some areas are abandoned as cropland. The conser- 
vation practices needed to control erosion and runoff and 
to prevent excessive soil loss are crop rotation, minimum 
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tillage, terraces, diversions, contour farming, grassed 
waterways, and grade stabilization structures. More than 
one of these practices usually is needed. Crop residue and 
cover crops help to reduce surface runoff and control ero- 
sion. They also help in maintaining and improving tilth 
and the organic matter content. 

Keeping this soil in grasses and legumes for hay and 
pasture is effective in controlling soil blowing and water 
erosion. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is well suited to trees, and most areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Addi- 
tional management. includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect engineering are the high 
shrink-swell potential, low strength, slow permeability, 
and slope. Areas of this soil are too narrow to be con- 
sidered for engineering structures. 

Limitations are severe for local streets and roads 
because of the high shrink-swell potential and low 
strength. They are severe for septic tank absorption 
fields because of slow permeability. Filter fields should be 
enlarged because of the slow permeability of the soil. 

Foundations and footings for buildings should be 
properly designed to prevent structural damage caused 
by shrinking and swelling and by low strength. Roads 
should be constructed on the contour and the base materi- 
al should be strengthened with more suitable material. 
Diversion terraces and grassed waterways between lots 
help control the erosion hazard. Care should be taken so 
that the soil is disturbed as little as possible during con- 
struction. Topsoil should be stockpiled and replaced as 
soon as possible after construction, and grass should be 
planted. Care should be taken to keep this soil from 
uneven shrinking and swelling around foundations. Capa- 
bility subelass VIe; woodland subclass 2c. 

MrA—McGary silt loam, 0 to 2 percent slopes. This 
nearly level, deep, somewhat poorly drained soil is on 
broad, flat, and very slightly convex terraces. Areas are 
generally large and irregular in shape. The smaller areas 
are long and are adjacent to a break along a drainageway 
that dissected the terrace. Areas are dominantly about 
150 acres but range from 3 to 350 acres. 

In a typical profile the surface layer is dark gray silt 
loam about 2 inches thick. The subsurface layer is light 
brownish gray, mottled silt loam about 7 inches thick. The 
subsoil is about 27 inches thick. The upper part is light 
brownish gray, mottled, firm silty clay, and the lower part 
is yellowish brown, brown, and light olive brown, mottled, 
firm silty clay. The substratum to.a depth of 60 inches is 
light olive brown, mottled, stratified silty clay and silty 
clay loam. 


In some areas this soil is 40 to 48 inches thick. In 
places, it is wetter and is grayer throughout the subsoil. 
In some areas the soil material.is yellowish brown below 
the surface layer. In some areas the upper part of the 
substratum is not calcareous. 

Included with this soil in mapping are a few small areas 
of Henshaw soils and a few, small, narrow areas adjacent 
to the breaks of a moderately well drained, nearly level 
Markland soil. Also included are narrow areas less than 
75 feet wide of Markland soils on side slopes, and areas 
less than 50 feet wide in drainageways of soils that 
formed in alluvium. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is moderate. Surface 
runoff is slow. Reaction in the surface layer is. slightly 
acid or neutral as a result of past liming practices. It is 
generally medium acid in unlimed areas. The. surface 
layer is friable and can be easily tilled throughout a fairly 
wide range of moisture content. The soil has a seasonal 
high water table at a depth of 1 to 3 feet during a signifi- 
eant part of the year. Artificial surface and subsurface 
drainage is needed for optimum growth of crops. Root 
development is somewhat restricted by. the seasonal high 
water table. 

About half the acreage is farmed. These areas are used 
for corn, soybeans, and small grain. A few areas are used 
for hay or pasture. The rest is woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness and the clayey subsoil are major limitations. If 
adequate drainage is provided, a conservation cropping 
system that includes row crops most of the time can be 
used. Surface and subsurface drainage is needed to lower 
the water table. The soil is somewhat droughty in dry 
years because of the clayey subsoil. Diversions protect 
this soil from runoff in areas adjacent to the uplands. 
Other conservation practices, such as minimum tillage, 
use of crop residue, and cover crops help in maintaining . 
and improving the organic matter content and in main- 
taining good tilth. 

This soil'is suited to grasses and legumes for hay and 
pasture. It is also suited to deeper rooted legumes that 
are tolerant of a seasonal high water table. The major 
coneerns of management are overgrazing and grazing 
when the soil is wet. Grazing under wet conditions results 
in surface compaction and poor tilth. Proper stocking 
rates, pasture rotations, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in excellent condition. 

This soil is suited to trees, dominantly post oak, 
hickory, maple, and red and white oak. Plant competition 
is moderate. Seedlings survive and grow well if compet- 
ing vegetation is controlled. Unwanted trees and shrubs 
can be controlled or removed by site preparation or by 
spraying, cutting, or girdling. Additional management in- 
cludes excluding livestock, harvesting mature trees, and 
saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the seasonal high water table, high potential for frost 
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action, clayeyness, high shrink-swell potential, 
permeability, and poor compaction characteristics. 
Limitations are severe for building sites because of the 
seasonal high water table, shrinking and swelling, and low 
' strength. Houses should be constructed without base- 
ments. Foundations and footings of buildings should be 
designed to prevent structural damage caused by shrink- 
ing and swelling and low strength. Foundation drain tile 
should be installed. Limitations are severe for local roads 
and streets because of low strength and high shrink-swell 


slow 


potential. The base material needs to be strengthened. 


Limitations are also severe for septic tank absorption 
fields because of wetness and slow permeability. 

If this soil is used as a building site, adequate subsur- 
face and surface drainage is needed to lower the water 
table. An enlarged septic tank absorption field or a 
sewage treatment plant is needed. Capability subclass 
IIIw; woodland subclass 30. 

MuA—Muren silt loam, 0 to 2 percent slopes. . This 
nearly sloping, deep, moderately well drained soil is on 
meandering ridgetops and concave side slopes and toe 
slopes on the uplands. Areas are irregular in shape and 
are 150 to 700 feet wide. They are dominantly about 12 
acres but range from 8 to 26 acres. 

In a typical profile the surface layer is brown silt loam 
about 6 inches thick. The subsurface layer is brown silt 
loam about 4 inches thick. The subsoil is about 50 inches 
thick. The upper part is yellowish brown, friable silt loam, 
and the lower part is yellowish brown, mottled, firm silty 
clay loam or silt loam. The substratum to a depth of 82 
inches is mottled yellowish brown silt loam. 

In wooded areas the surface layer is very dark grayish 
brown silt loam about 4 inches thick, and the subsurface 
layer is pale brown silt loam about 6 inches thick. 

In most areas the subsurface layer is pale brown silt 
loam. There are a few areas where the subsoil is brittle 
‘and a few areas where the lower part of the subsoil and 
the substratum are neutral or mildly alkaline. The sub- 
stratum in these areas is at a depth of 40 to 50 inches. 

Included with this soil in mapping are small areas of 
Muren soils where slopes exceed 2 percent. Also included 
are areas less than 50 feet wide in drainageways of 
wetter soils that formed in alluvium. 

Available water capacity is very high, and permeability 
is moderately slow. The organic matter content is low. 
Surface runoff is slow in cultivated areas. Reaction in the 
surface layer varies widely as a result of local liming 
practices. The surface layer is friable and can be easily 
tilled throughout a fairly wide range of moisture content. 
This soil has a seasonal high water table at a depth of 3 
to 6 feet. Root development is good. 

Most of the acreage is farmed. Many areas are used for 
corn, Soybeans, and small grain. A few are used for hay 
or pasture, and a few are woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Crop residue and cover crops help to control ero- 
sion and improve and maintain tilth and the organic 
matter content. 


This soil is well suited to hay or pasture. The major 
concerns of management are overgrazing or grazing when 
the soil is too’ wet, both of which cause surface compac- 
tion, surface runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, ‘and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is well suited to trees, and a few areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow. well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or removed 
by site preparation or by spraying, cutting, or girdling. 
Additional management includes excluding livestock, har- 
vesting mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderately slow 
permeability, and wetness. 

Limitations are moderate for building sites because of 
wetness and low strength. Foundations for buildings 
should be.designed to prevent structural damage caused | 
by low strength. Drain tile around foundations reduces 
wetness. Limitations are severe for local roads and 
streets. Good road ditches are needed. The base material 
should be strengthened with more’ suitable material. 
Limitations are also severe for septic tank absorption 
fields. Commercial sewers usually are needed. In drained 
areas enlarged absorption fields are needed. Capability 
class I; woodland subclass 1o. 

MuB2—Muren silt loam, 2 to 6 percent slopes, 
eroded. This gently sloping, deep, moderately well 
drained soil is on meandering ridgetops and concave side 
slopes and toe slopes on the uplands. Areas are irregular 
in shape and are 100 to 250 feet wide. They are domi- 
nantly about 6 acres but range from 8 to 30 acres. 

In a typical profile the surface layer is brown silt loam 
about 8 inches thick. The subsoil is about 38 inches thick. 
It is yellowish. brown, firm silty clay loam that is mottled 
in the lower part. The substratum to a depth of 66 inches 
is yellowish brown, mottled silt loam. 

In wooded areas the surface layer is very dark grayish 
brown silt loam about 4 inches thick, and the subsurface 
layer is pale brown silt loam about 6 inches thick. There 
are a few areas where the subsoil is brittle and a few 
areas where the lower part of the subsoil and the sub- 
stratum are neutral or mildly alkaline. The substratum in 
these areas is at.a depth of 40 to 50 inches. In some small 
areas where the subsoil has been mixed with the surface 
layer through plowing, the surface layer is silt loam or 
silty clay loam. 

Included with this soil in mapping are small areas of 
soils where slopes are less than 2 percent. Also included 
are areas less than 50 feet wide in drainageways of 
wetter soils that formed in alluvium. 

Available water capacity is very high, and permeability 
is moderately slow. The organic matter content is low 
because part of the surface layer has been removed by 
erosion. Surface runoff is medium in. cultivated areas. 
Reaction in the surface layer varies widely as a result: of - 
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local liming practices. The surface layer is friable and can 
be easily tilled throughout a fairly wide range of moisture 
content. This soil has a seasonal high water table at a 
depth of 3 to 6 feet. Root development is good. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. A few areas are ‘used for 
hay or pasture, and a few are woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Conservation practices are needed to control ero- 
sion and runoff in cultivated areas. Crop rotation, 
minimum tillage, terraces, diversions, contour farming, 
grassed waterways, or grade stabilization structures help 
prevent excessive soil loss. Crop residue and cover crops 
also help in controlling erosion and improving and main- 
taining tilth and the organic matter content. 

Keeping the soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Over- 


grazing or grazing when the soil is too wet results in sur-. 


face compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. 

This soil is well suited to trees, and a few areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or removed 
by site preparation or by spraying, cutting, or girdling. 
Additional management includes excluding livestock, har- 
vesting mature.trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderately slow 
permeability, wetness, and slope. 

Limitations are moderate for building sites because of 
wetness. Limitations are severe for: local roads .and 
streets because of the high frost action potential and 
severe for septic tank absorption fields because of the 
moderately slow permeability. 

If this soil is used as a building site, roads should be 
constructed on the contour. Wetness can be overcome by 
adequate ‘subsurface drainage. Diversion “terraces and 
grassed waterways between lots reduce the’ erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during. construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grass should: be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. Capabiity subclass ‘Ile; 
woodland subelass lo. 

Ne—Newark silty.clay loam. This nearly level, deep, 
somewhat poorly drained soil is in broad, long swales in 
the ripplelike, nearly level flood plain. Most areas are 
about 200 to 800 feet wide and 1/4 to 1 mile long. They 
are dominantly about 20 acres but range from 4 to 200 
acres. 

In a typical profile the surface layer is dark grayish 
brown silty clay loam‘about 10 inches thick. The subsoil is 
about 20 inches thick. It is grayish brown and dark gray- 


ish brown mottled, firm silty clay loam. The substratum 
to a depth of 60 inches is light brownish gray, mottled 
silty clay. 

In some areas the subsoil is strongly acid or very 
strongly acid below 20 to 40 inches. Some areas are 
wetter and grayer, mostly in the extreme lower part of 
the swales. 

Included with this soil in mapping are a few areas less 
than 50 feet wide of Woodmere and Huntington soils on 
convex breaks. 

Available water capacity is high, and permeability is 
moderate. The organic matter content is high. Surface ru- 
noff is slow. This soil floods annually during winter and 
spring for a period of 6 to 16 days. The surface layer is 
friable, has good tilth, and can be easily tilled throughout 
a moderate range of moisture content. Reaction in the 
surface layer is neutral. The seasonal high water table is 
at a depth of 1 to 3 feet during winter and spring. Root 
development is good. 

Most of the acreage is farmed. Most areas are used for 
corn and soybeans. Some areas are woodland. 

This soil is suited to corn and soybeans. Wetness is a 
major limitation, and flooding in winter and spring is a 
major hazard. Levees would protect the soil from flood- 
ing. Artificial drainage is needed for optimum growth on 
this soil. Adequate drainage is difficult because the 
swales have no defined outlets. Only downward permea- 
bility can remove the excess water. Conservation prac- 
tices, such as minimum tillage, crop residue, and green 
manure crops, help. maintain and: improve tilth and the or- 
ganic matter content. Root development is good but is 
somewhat restricted by the seasonal high water table. 

Unless protected from flooding, this soil is .poorly 
suited to grasses and legumes for hay and pasture. Nor- 
mally the soil is flooded too long.. If protected from flood- 
ing and. adequately drained, it is well suited to grasses 
and legumes. Overgrazing or grazing when the soil is wet 
results. in surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing,.and restricted use during wet periods help to keep 
the pasture and the soil in good: condition. 

This soil is well suited to trees, and some areas are in 
hardwoods. Limitations are. moderate for the use of 
equipment. The hazards of. windthrow and plant competi- 
tion. are moderate. Unwanted trees and shrubs ‘can’ be 
controlled and removed by site preparation'or by spray- 
ing, cutting, or girdling. Other management includes ex- 
cluding livestock, -harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering: use of this soil 
are the high frost action potential, flooding, wetness, and 
fair compaction characteristics. 

Limitations are severe for building sites, sanitary facili- 
ties, and roads and streets because of flooding and wet- 
ness. Adéquate ‘drainage and leveés to’ protect the soil 
from flooding ‘are needed for site development. Capability 
subclass IIw; woodland subclass lw. 
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OrB—Orthents, 0 to 8 percent slopes. This gently 
sloping, deep, well drained soil is leveled strip mined land 
on uplands. It consists of mixed broken bedrock and over- 
lying upland soil material. Most of the bedrock is shale 
and siltstone. There is a small amount of sandstone. The 
underlying consolidated bedrock is 10 to 120 feet thick. 
The soil material is loess and residuum from bedrock. In 
most places the loess is as much as 10 feet thick. Areas 
are long. They range from 5 to 300 acres but are domi- 
nantly about 30 acres. 

No one profile represents this map unit. Commonly the 
surface layer is brown silty clay loam that is about 3 
inches thick and is 10 percent shale fragments less than 1 
inch long. The substratum from a depth of 3 to 30 inches 
is mixed dark gray, gray, and brown, firm, neutral shaly 
and stony silty clay loam. To a depth of 60 inches it is 


gray, black, and brown, stony and channery silty clay | 


loam. 

Extremely acid “hot: spots” high in sulfur make up 
about 10 percent of this unit. Part of the substratum has 
weak fine granular structure. In spots are brown and yel- 
lowish brown layers of silt loam or silty clay loam, which 
are remnants of the original surface layer, subsoil, or sub- 
stratum. There are also strata of coal and fire clay. 

Included with this soil in mapping are a few areas 
where slopes exceed 8 percent and a few steeper breaks 
where the spoil has not been leveled and is bouldery or 
very bouldery. Also included are a few areas where shale 
fragments less than 5 inches long cover more than half 
the surface layer. A few shallow pits of water are also in- 
cluded. 

Available water capacity is moderate, and permeability 
is moderately slow or slow. The organic matter content is 
low. It-is derived only: from coal dust or from plants 
grown on this soil since it. was mined. Surface runoff is 
medium. Reaction in the surface layer is neutral to medi- 
um acid. It varies within a distance of an inch or two. 
Reaction in the gray shale is generally neutral or alkaline. 
The surface layer is firm and can be easily tilled within 
only a fairly narrow range of moisture content. The 
amount of fragments within the surface layer interferes 
with tillage. Root development is good.. 

Some areas are farmed. Some are used for small grain. 
A few areas are used for hay or pasture or woodland. 
Many areas are. used for housing. 

This soil is poorly ‘suited to corn and soybeans, but it is 
suited to small grain. If it is cultivated, the hazard of ero- 
sion is moderate. This.soil is clayey in the surface layer 
and substratum. Conservation practices are needed to 
control erosion and runoff. Crop rotation, minimum til- 
lage, terraces, diversions, contour farming, grassed water- 
ways, or grade stabilization structures help. prevent ex- 
cessive soil loss. Crop residue and cover crops also help in 
erosion control and are needed to improve tilth and the 
organic matter content. 

Keeping: this soil in grasses and legumes for hay or 
pasture is effective in controlling. water erosion. Deep 
rooted legumes, such as alfalfa and sweetclover, are well 


suited. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 


‘deferment of grazing, and restricted use during wet 


periods help to keep the pasture in good condition. 

This soil is well suited to trees, and most wooded areas 
are in planted pines or hardwoods. Seedling mortality and 
plant competition are moderate. Seedlings survive well if 
competing vegetation is controlled, assuming that they 
are not set. directly on rock. Unwanted trees and shrubs 
can be controlled or removed by site preparation or by 
spraying, cutting, or girdling. Other management includes 
excluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect engineering use of the soil are 
the moderate frost action potential, moderately slow 
permeability, high shrink-swell potential, seepage, poor 
compaction characteristics, subsidence, and slope. 

Limitations are severe for building sites because of 
large stones and subsidence. They are severe for local 
streets and roads because of uneven compaction charac- 
teristics and high shrink-swell potential. Limitations are 
severe for septic tank absorption fields because of the 
moderately slow permeability. 

If the soil is used as a building site, material below the 
footings for buildings, roads, and streets should be recom- 
pacted or pilings should be used. Roads should be con- 
structed on the contour. Diversion terraces and grassed 
waterways between.lots reduce the erosion hazard. Grass 
should be planted as soon as possible. When large areas 
are developed at once, soil: erosion becomes a serious 
problem. Sediment-settling basins can control silting. 
Capability subclass IIle; woodland subclass 4o: 

OrD—Orthents, 8 to 25 percent slopes. This moderate- 
ly sloping to moderately steep, deep,. well drained soil is 
somewhat leveled strip mined land.on uplands. It consists 
of mixed. broken bedrock and overlying upland soil 
material. Most of the bedrock is shale, siltstone, and sand- 
stone. The unconsolidated material is 10 to 120 feet thick. 
The upland soil material is loess and residuum weathered 
from bedrock. In most places the loess is no more than 10 
feet thick. Slopes are 8 to 15 percent. Areas are irregular 
in shape.. They range from -40-to 1,000 acres but are domi- 
nantly about 400 acres. 

No one profile represents this map unit. Commonly the 
surface layer is brown and dark gray silty clay loam that 
is about 14 percent. shaly -fragments less than .3 inches 
long and is about 3:inches thick. The substratum from a 
depth of 3 to 6 inches is dark gray, gray, and brown, firm, 
neutral channery and shaly silty clay loam. To a depth of 
60 inches it is dark. gray, gray, and brown, channery; flag- 
gy, stony and bouldery silty clay loam. Sandstone. tends to 
be more blocky. Reaction is mainly neutral to medium 
acid. 

Extremely acid “hot spots” high in sulfur make up 
about 5 percent of this unit. They are throughout the sub- 
horizons and substratum. Gravel, cobbles, and shale frag- 
ments 4 to 6 inches across are about 10 to 30 feet apart 
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on less than 1 percent of the surface layer. In spots there 
are yellowish brown and brown silt loam and silty clay 
loam from the original soil material. Some subhorizons 
have weak fine granular structure. There are some strata 
_of coal and fire clay. 

Ineluded with this soil in mapping are vertical high 
walls and adjacent pits of water and small shallow water 
impoundments of 1 to 3 acres. Also included is mine spoil 
of the final eut between pits and the somewhat leveled 
spoil. Most of the mine spoil is very stony or bouldery 
silty clay loam, on slopes of about 70 percent. Small areas 
where slopes are 0 to 8 percent and a 20-acre pit mined 
for cherty limestone east of Lynnville are also included. 

Available water capacity is moderate, and permeability 

-is moderately slow and slow. The organic matter content 
is moderate or low and is derived only*from coal mine 
dust or from plants grown on this soil since it was mined. 
Surface runoff is rapid. Reaction in the surface layer is 
neutral to medium acid. It varies within a distance of an 
inch or two. The gray shale is generally neutral ‘or al- 
kaline. The surface layer is firm and can be easily tilled 
within only a fairly narrow range of moisture content. 
The amount of fragments within the surface layer inter- 
feres with tillage. Root development is good. 

Most areas are used for pasture or hay. Some are used 
for small grain. 

This soil is very poorly suited to corn and soybeans but 
is suited to small grain. If it is cultivated, the hazard of 
erosion is severe. Conservation practices are needed to 
control erosion and runoff. Crop rotation, minimum til- 
lage, terraces, diversions, contour farming, grassed water- 
ways, or grade stabilization structures are needed to 
prevent excessive soil loss. Crop residue and cover crops 
help in erosion control and are needed to improve tilth 
and the organic matter content. 

Keeping this soil in grasses and legumes for hay .or 
pasture is effective in controlling water erosion. Deep 
rooted legumes, such as alfalfa and sweetclover, are well 
suited. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

This soil is well suited to trees. The equipment limita- 
tion is moderate. Plant competition and seedling mortality 
are also moderate. Seedlings survive well if competing 
vegetation is controlled, assuming that they are not set 
directly on rock. Unwanted trees and shrubs can be con- 
trolled or removed by site preparation or by spraying, 
cutting, or girdling. Other management includes excluding 
livestock, harvesting mature trees, and saving desired 
seed trees. 

Soil features that affect engineering use of the soil are 
moderate frost action potential, moderately slow permea- 
bility, high shrink-swell potential, seepage, poor compac- 
tion characteristics, and slope. ; 

Limitations are severe for building sites because of 
large rocks, subsidence, and slope. They are severe for 


local streets and roads because of uneven compaction 
characteristics, high shrink-swell potential, and slope. 
Limitations are severe for septic tank absorption fields 
because of moderately slow permeability and slope. 

If this soil is used as a building site, material below the 
footings for buildings, roads, and streets should be recom- 
pacted or pilings should be used. Roads should be con- 
structed on the contour. Diversion terraces and grassed 
waterways between lots reduce the erosion hazard. Grass 
should be planted as soon as possible. When large areas 
are developed, soil erosion is a serious problem. Sediment- 
settling basins can control silting. Capability subclass IVe; 
woodland subclass 4c. 

OrG—Orthents, 33 to 90 percent slopes. This very 
steep, deep, well drained soil is unleveled, topped strip 
mined land on uplands. It appears as a mold-board plowed 
field, consisting of the side slope, the topped, flattened 
ridgetop about 10 feet wide,.and the valley also about 10 
feet wide. The peaks are about 50 to 75 feet apart. The 
difference in elevation between the peaks and valleys is 
20 to 50 feet. The material is a mixture of broken bedrock 
and overlying upland soil material. Most of the bedrock is 
shale, siltstone, and sandstone. The unconsolidated materi- 
al is 10 to 120 feet thick. The soil material is loess and 
residuum weathered from bedrock. In most places the 
loess is no more than 10 feet thick. Areas are dominantly 
about 2,000 acres but range from 40 to 5,000 acres. 

No one profile represents this map unit. Commonly on 
the ridgetop is a layer about 3 inches thick of very dark 
brown and dark gray silty clay loam that is less than 15 
percent shaly fragments dominantly less than 2 inches 
long. The substratum from a depth of 3 to 6 inches is 
dark gray, firm, medium acid, shaly silty clay loam. To a 
depth of 60 inches, it is gray, dark gray, and brown shaly 
silty clay loam that is very stony and bouldery. 

Commonly the material on the side slope is similar to 
that on the ridgetop but is as much as 15 percent exposed 
stones and boulders. Many stones 1 to 6 feet across are 
on the steep slopes. 

In the valley the surface layer is commonly very dark 
gray silty clay loam about 7 inches thick and 10 percent 
boulders, stones, and cobbles. The substratum, from a 
depth of 7 to 17 inches, is dark gray, firm silty clay. To a 
depth of 60 inches, it is gray, dark gray, or brown, shaly 
or stony silty clay loam that is stony and bouldery. 

Extremely acid “hot spots” high in sulfur make up 
about 5 percent of this unit. Some areas are shaly silt 
loam and loam to silty clay. In spots is yellowish brown 


‘and brown silt loam or silty clay loam from the original 


surface layer, subsoil, or substratum. There are some 
strata of coal and fire clay. 

Included with this soil in mapping are some areas 
where more than 15 percent of the surface layer is 
covered with shaly fragments and some areas where the 
material is dominantly shaly and channery or gravelly and 
cobbly silty clay loam or silt loam. Also included are verti- 
cal high walls, adjacent pits of water, and the final cut 
spoil wall, which has a slope of about 70 percent. The final 
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cut is dominantly very stony or very bouldery. Also in the 
valleys are small shallow. impoundments of water. less 
than 4 acres. 

Available water capacity is moderate, and permeability 
is moderately slow or slow. The organic matter content is 
moderate and is derived only from coal dust or from 
plants grown on the soil since it was mined. Surface ru- 
noff is very rapid. Reaction in the surface layer is slightly 
acid to strongly acid. It varies within a distance of an inch 
‘or two. The gray shale is generally neutral or alkaline. 
The surface layer is friable or firm and is not. easily tilled 
because of steepness. Root development is good. 

Few areas are farmed. These are grazed woodland. 
Most of the acreage is planted pine woodland. 

This soil is not suited to corn, soybeans, and small 
grain. It is too steep for modern tillage equipment. Per- 
manent vegetation is needed to prevent excessive soil 
loss. Trees or permanent pasture helps in erosion control 
and is needed to improve tilth and the organic matter 
content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Deep 
rooted legumes, such as alfalfa and sweetclover, are 
suited. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use: during wet 
periods keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation is 
severe. The erosion hazard is severe. Seedling mortality is 
severe, and the hazard of windthrow is slight. Most 
seedlings survive if competing’ vegetation is controlled, 
assuming that they are not set directly on rock or on the 
eroded, hot, southfacing slopes. Unwanted trees and 
shrubs can be-controlled or removed by site preparation 
or by spraying, cutting, or girdling. Other management in- 
cludes excluding livestock. 

Soil features that affect engineering use of the soil are 
the slope, stoniness, moderate frost action potential, 
moderately slow permeability, high shrink-swell potential, 
seepage, poor compaction characteristics and subsidence. 

Limitations are severe for building sites because of the 
slope, large stones, and subsidence. They are severe for 
local streets and roads because of the slope, stoniness, 
and uneven compaction characteristics. Limitations are 
severe for septic tank absorption fields because of the 
slope, moderately slow permeability, and seepage into 
ground water. 

If the soil is used as a building site, material below the 
footings for buildings, roads, and streets should be recom- 
pacted or pilings should be used. Roads should be con- 
structed on the contour. Diversion terraces and grassed 
waterways between lots reduce the erosion hazard. Grass 
should be plarited as soon as possible. Structures and 
sediment-settling basins help to control silting. Capability 
subclass VIIe; woodland subclass 4c. 

OsF—Orthents stony, 8 to 33 percent slopes. This 
moderately sloping to steep, deep, well drained soil is un- 


dulating, graded strip mined land on uplands. It consists 
of mixed broken bedrock and overlying upland soil 
material. Most of the bedrock is sandstone, shale, or silt- 
stone. The unconsolidated material is 5 to 120 feet thick. 
The soil material is loess and residuum from bedrock. In 
most places the loess is as much as 10 feet thick. Areas 
are long and follow the general contour of the original, 
undulating landseape. Slopes are mainly 8 to 20 percent. 
Cobbles, stones, flagstones, or boulders cover about. 15 
percent of the surface area. Areas are 200 to 6,000 feet 
wide. They range from 40 to 4,000 acres but are domi- 
nantly about 1,000 acres. 

No one profile represents this map unit. Commonly the 
surface layer is brown and dark gray shaly silty clay loam 
that is about 3 inches thick and.is 30 percent shaly frag- - 
ments. The substratum, from a depth of 3 to 30 inches, is 
mixed dark gray, gray, and brown, firm, neutral, very 
shaly and very stony silty clay loam. To a depth of 60 
inches it is gray, black, and brown very stony and very 
channery silty:clay loam. Cobbles, flagstones, and stones 
cover about 7 percent of the surface area. Sandstone 
boulders, which do not disintegrate easily, make up about 
40 percent of the substratum. 

Extremely acid “hot spots” high in sulfur make up 
about 5 percent of this unit. In some areas the texture 
ranges from very shaly silt loam and loam to silty clay. 
Fragments. are generally less than 3 inches long. In spots 
are yellowish brown and brown layers of silt loam or silty 
clay loam, which are remnants of the original surface 
layer, subsoil, or substratum. There are also strata of coal 
and fire clay. 

Included with this soil in mapping are some areas 
where the surface layer is not 15 percent shaly fragments 
and some areas that are dominantly shaly and channery 
or gravelly and cobbly silty clay loam or silt loam. Also 
included are vertical high walls, adjacent pits of water, 
and the final cut spoil wall, which has a slope of about 70 
percent. The final cut is dominantly very stony or very 
bouldery. Small, shallow impoundments of water less than 
5 acres in size and small areas of Orthents stony on 
slopes of léss than 8 percent are also included. 

Available water capacity is moderate, and permeability 
is moderately slow or slow. The organic matter content is 
moderate or low and is derived only from coal dust or 
from plants grown on this soil since it was mined. Runoff 
is rapid. Reaction in the surface layer is neutral to medi- 
um acid. It varies within a distance of an inch or two. The 
gray shale is generally neutral or alkaline. The surface 
layer is firm and shaly and is not easily tilled because of 
the large number of fragments. This soil can be tilled 
within only a fairly narrow range of moisture content. 
Root development is good. 

Few areas are farmed. A few are used for small grain. 
Most areas are used for hay or pasture or woodland. 

This soil is very poorly suited to corn, soybeans, and 
small grain. If it is cultivated, the hazard of erosion is 
very severe. The soil is too stony for most modern tillage 
equipment. Management is needed that controls erosion 
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and runoff and removes stony fragments 6 inches or more 
long. Crop rotation, minimum tillage, diversions, contour 
farming, grassed waterways, and grade stabilization 
structures are needed to prevent excessive soil loss. Crop 
residue and permanent pasture help in erosion control 
and are needed to improve tilth and the organic matter 
content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Deep 
rooted legumes, such as alfalfa and sweetclover, are 
suited. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during. wet 
periods keep-the pasture in good condition. Equipment is 
limited because of the slope and stones. 

This soil is suited to trees but is moderately limited by 
the hazards of erosion and seedling mortality. Seedlings 
survive well if competing. vegetation is controlled. Un- 
wanted trees and shrubs can be controlled or removed by 
site preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 

Soil features that affect the engineering use of the soil 
are slope, stoniness, moderate frost action potential, 
moderately slow permeability, high shrink-swell potential, 
seepage, poor compaction characteristics, and subsidence. 

This soil has severe limitations for building sites 
because of slope, large stones, and subsidence. It has 
severe limitations for local streets and roads because of 
slope, stoniness, and uneven compaction characteristies. It 
has severe limitations for septic tank absorption fields 
because of slope and moderately slow permeability. If it 
is used as a building site, material below footings for 
buildings, roads, and streets should be recompacted or 
pilings should be used. Roads should be constructed on 
the contour. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Grass should be 
replanted as soon as possible. Structures and sediment- 
settling basins control silting. Capability subclass: VIs; 
woodland subclass 4x. 

OsG—Orthents stony, 33 to 90 percent slopes. This 
very steep, deep, well drained soil is unleveled, topped 
strip mined land on the. uplands. It appears as a mold- 
board plowed field, consisting of the side slope, the 
topped flattened ridgetop about 10 feet wide, and the val- 
ley also about 10 feet wide. Many stones and boulders, 
mostly from sandstone, are on the surface. The peaks are 
about 50 to 75 feet apart. The difference in elevation 
between the peaks and the valleys is about 20 to 50 feet. 
The material is.a mixture of broken bedrock and overly- 
ing upland soil material. Most of the bedrock is shale, silt- 
stone, and sandstone. The consolidated bedrock is at a 
depth of 10 to 120 feet. The soil material is loess or 
residuum weathered from bedrock. In most places the 
loess is no more than 5 feet thick. Areas are uniform in 
width. They are dominantly about 3,000 acres but range 
from 40 to 6,000 acres. 


No one profile represents this map unit. Commonly on 
the ridgetop the surface layer, about 3 inches thick, is 
very dark brown and dark gray shaly silty clay loam that 
is about 30 percent shaly fragments dominantly less than 
2 inches long. Boulders, stones, flagstones, and cobbles 
cover about 15 percent of the surface layer. The sub- 
stratum from a depth of 3 to 6 inches is dark gray, firm, 
medium acid, very shaly heavy silty clay loam. To a depth 
of 60 inches, it is gray, dark gray, or brown, very shaly 
silty clay loam and is very stony and bouldery. 

Commonly, the material on the side slopes is similar to 
that on the ridgetops but is as much as 25 percent ex- 
posed stones and boulders. In many areas 1 to 6 feet wide 
the surface layer has slipped downslope. In the valley the 
surface layer is commonly very dark gray shaly silty clay 
about 5 inches thick. About 30 percent of it is covered 
with boulders, stones, and cobbles. The substratum from a 
depth of 5 to 15 inches is dark gray, firm very shaly silty 
clay. To a depth of 60 inches, it is gray, dark gray, or 
brown, very shaly or very stony silty clay loam that is 
very stony and bouldery. ; 

Extremely acid “hot spots” high in sulfur make up 
about 5 percent of this unit. Some areas are very shaly 
silt loam and loam to silty clay. In spots is yellowish 
brown and brown silt loam or silty clay loam, which is a 
remnant of the original surface layer, subsoil, or sub- 
stratum. There are some strata of coal and fire clay. 

Included with this soil in mapping are very acid, coal 
“gob” piles and tailings. Also included are some small 
areas where less than 15 percent of the surface layer is 
covered with shaly fragments; areas that are dominantly 
shale and channery fragments, gravel, cobbles, and boul- 
ders; vertical high walls and adjacent pits of water; and 
small shallow impoundments of water less than 4 acres in 
size. These impoundments are in the valleys. 

Available water capacity is moderate, and permeability 
is moderately slow and slow. The organic matter content 
is moderate. It is derived only from coal dust or from 
plants grown on the soil since it was mined. Surface ru- 
noff is very rapid. Reaction in the surface layer is slightly 
acid to strongly acid. It varies within a distance of an inch 
or two. The gray shale is generally neutral or alkaline. 
The surface layer is friable or firm. Tillage is difficult 
because of the stoniness and steepness. This soil could 
possibly be tilled within only a fairly narrow range of 
moisture content if fragments. were removed. Root 
development is good. 

Few areas are farmed. These are grazed woodland. 
Most areas are in planted pines (fig. 10). These areas are 
used by wildlife. 

This soil is not suited or very poorly suited to corn, 
soybeans, and small grain. The hazard of erosion is very 
severe in cultivated areas. Tillage equipment is not practi- 
cal beeause the soil is too steep and stony. Conservation 
practices are needed to control erosion and runoff. Per- 
manent vegetation is needed to prevent excessive soil 
loss. Trees or permanent pasture helps in erosion control 
and is needed to improve tilth and the organic matter 
content. 
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Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Deep 
rooted legumes, such as alfalfa and sweetclover, are 
suited. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture in good condition. Equip- 


ment is severely limited because of stoniness and the . 


very steep slope. 

This soil is suited to trees. The equipment limitation is 
severe. The hazard of erosion and seedling mortality is 
severe. Most seedlings survive if competing vegetation is 
controlled, assuming that they are not set directly on rock 
or on the eroded, hot, south-facing slopes. Unwanted 
trees and shrubs can he controlled or removed by site 
preparation or by spraying, cutting, and girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 

Soil features that affect engineering use of the soil are 
the slope, stoniness, 
moderately slow permeability, high shrink-swell potential, 
seepage, poor compaction characteristics, and subsidence. 
' Limitations are severe for building sites because of 
large stones, the slope, and subsidence. They are severe 
for local streets and roads because of the slope, stoniness, 
and uneven compaction characteristics. Limitations are 
severe for septic tank absorption fields because of the 
slope and moderately slow permeability. 

If this soil is used as a building site, material below the 
footings for buildings, roads, and streets should be recom- 
pacted or pilings should be used. Roads should be con- 
structed on the contour. Diversion terraces and grassed 
waterways between lots reduce the erosion hazard. Grass 
should be planted as soon as possible. Structures and 
sediment-settling basins can control silting. Capability 
subclass VIIs; woodland subclass 4x. 

Pa—Patton silty clay loam. This nearly level, deep, 
poorly drained soil is on broad flats and very slightly con- 
cave terraces. Areas are very broad and irregular and 
generally are near the toe slopes of the uplands. They are 
dominantly 50 acres but range from 5 to 220 acres. 

In a typical profile the surface layer is very dark gray 


light silty clay loam about 10 inches thick. The subsoil is - 


dark gray and gray, mottled silty clay loam about 32 
inches thick. The substratum to a depth of 60 inches is 
gray, mottled, stratified silty clay loam with a few strata 
of clay. 

Included with this soil in mapping are small areas of 
Evansville soils. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is high. Surface 
runoff is slow and in some areas is ponded. The seasonal 
high water table is at a depth of 0 to 1 foot during a con- 
siderable part of the year. Reaction in the surface layer is 
usually neutral. This soil is friable. Tilling within the 
proper range of moisture content reduces soil compaction 
and the tendency to clod. Rooting depth is restricted by 


moderate frost. action potential, 


the high water table. Artificial drainage is needed for op- 
timum growth of crops. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. Only a few areas are in 
hay, pasture, and woodland. 

If adequately drained, this soil is well suited to corn, 
soybeans, and smail grain. Artificial drainage has been in- 
stalled on nearly all the acreage. Wetness is the major 
limitation. If drainage is adequate, a conservation 
cropping system that includes row crops most of the time 
can be used. Minimum tillage, crop residue, and green 
manure crops help in maintaining and improving tilth and 
the organic matter content. 

This soil is well suited to grasses and legumes for hay 
and pasture. It is poorly suited, however, to deep rooted 
legumes, such as alfalfa. Drainage is necessary for high 
yields. Only a small acreage is used for pasture because 
grazing under wet conditions results in surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tions, and restricted use when the soil is wet help to keep 
the pasture and the soil in good condition. 

-This soil is suited to trees. The equipment limitation is 
severe. Plant competition and seedling mortality are 
severe, and the hazard of windthrow is moderate. 
Seedlings survive and grow well if competing vegetation 
is controlled. Unwanted trees and shrubs can be con- 


‘trolled or removed by site preparation or by spraying, 


cutting, or girdling. Additional management includes ex- 
cluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are a seasonal high water table and frost action. 

Limitations are severe for building sites because of the 
seasonal high water table, which is at or near the surface 
during wet periods. Some areas are ponded. Limitations 
are also severe for local roads and streets because of the 
seasonal high water table and frost action. Drainage 
ditches are needed for roads to reduce the frost action 
potential. The water table can be lowered if an adequate 
subsurface and surface drainage system is installed. The 
use of commercial sewer systems is suggested. Selecting 
another site for an engineering structure is suggested 
also. Capability unit subclass IIw; woodland subclass 2w. 

PeB2—Pekin silt loam, 1 to 4 percent slopes, eroded. 
This gently sloping, deep, moderately well drained soil is 
on old stream terraces, which are slightly higher ‘in eleva- 
tion than the adjoining alluvial soils: This soil has a 
fragipan. Areas are small, long, and irregular and are 
generally on the breaks at the edges of the terraces. They 
are 50 to 200 feet wide. They are dominantly 6 acres but 
range from 2 to 10 acres. 

In a typical profile the surface layer is brown silt loam 
about 7 inches thick. The subsoil is about 51 inches thick. 
In sequence downward it is yellowish brown, ‘firm silt 
loam; yellowish brown, mottled, firm silt loam; a yellowish 
brown .and brownish yellow, mottled, very firm, brittle 
silt loam fragipan; and brownish yellow and light yel- 
lowish brown, mottled, firm heavy silt loam. The sub- 
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stratum to a depth of 66 inches is brownish yellow and 
light yellowish brown, stratified silt loam. 

In a few wooded areas the surface layer is dark grayish 
brown or dark brown and the subsurface layer is pale 
‘brown. In a few areas there are no mottles above the 
fragipan. 

Included with this soil in mapping are a few areas of 
severely eroded Pekin soils and some steeper Pekin soils. 
Also included are a few areas where the fragipan is 
weakly defined and small areas less than 50 feet wide in 
drainageways of wetter soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low because 
part of the surface layer has been removed by erosion. 
Surface runoff is medium in cultivated areas. Reaction in 
the surface layer varies widely as a result of local liming 
practices. It is generally strongly acid in unlimed areas. 
This soil has a perched seasonal high water table. It also 
has a very slowly permeable fragipan at a depth of about 
24 inches, which restricts the depth to which roots and air 
penetrate. The surface layer is friable and ean be easily 
tilled throughout a fairly wide range of moisture content. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. A few are used for hay, 
pasture, and woodland. 

This soil is suited to corn, soybeans, and small grain. 
Because each area is narrow, it is farmed with adjoining 
soils. Erosion is the major hazard, and the very slowly 
permeable fragipan the major limitation. Conservation 
practices are needed to control erosion and runoff in cul- 
tivated areas. Crop rotation, minimum tillage, terraces, 
diversions, contour farming, grassed waterways, or grade 
stabilization structures help prevent excessive soil loss. 
‘Crop residue and cover crops also help in controlling ero- 
sion and improving and maintaining tilth and the organic 
matter content. 

This soil is well suited to grasses or legumes for hay or 
pasture, which is effective in controlling water erosion. It 
is poorly suited, however, to deep rooted: legumes, such as 
alfalfa, because the very slowly permeable fragipan 
_restricts the downward movement of roots and air. The 
major concerns are overgrazing and grazing when the soil 
is too wet, both of which cause surface compaction, exces- 
sive runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, or restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is suited to trees. The equipment limitation is 
slight. The hazard of windthrow is moderate. Plant com- 
petition is slight. Seedlings survive and grow well if com- 
peting vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. Other management in- 
cludes excluding livestock, harvesting mature trees, and: 
saving desirable seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, very slow permeability 
in the fragipan, the slope, wetness, and rare flooding. 


Limitations are severe for building sites because of 
flooding. Limitations are severe for local roads and 
streets because of frost action. Good drainage ditches are 
needed. Limitations are severe for septic tank absorption 
fields because of the very slow permeability and the 
flooding. 

Subsurface drainage is needed adjacent to the uphill 
side of the buildings to cut off seepage on the fragipan. 
Septic tank filter fields function poorly. Larger fields or 
Sewage treatment plants are needed. Diversion terraces 
and grassed waterways between lots reduce the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grasses should be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 


‘Development of random lots is preferable. Sediment-set- 


tling basins can control silting. Capability subclass IIe; 
woodland subclass 3d. 

Pg—Peoga silt loam. This nearly level, deep, poorly 
drained soil is on broad flat stream terraces, which are 
very slightly higher in elevation than the adjoining alluvi- 
al soils. The alluvium washed from nearby loess-capped 
uplands. Areas are broad and irregular to elliptical. They 
are dominantly about 20 acres but range from 6 to 55 
acres. ; : 

In a typical profile the surface layer is grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
light brownish gray, mottled silt loam about 7 inches 
thick. The subsoil is about 45 inches thick. The upper part 


is light brownish gray, mottled, friable silt loam; the mid-- 


dle part is gray, firm silty clay loam; and the lower part 
is strong brown, stratified silty clay loam and silt loam. 
The substratum to a depth of 80 inches is strong brown 
and gray, stratified silty clay loam and silt loam. 

_In some profiles there is a fragipanlike subsoil at a 
depth of about 32 inches. Some soils have a solum more 
than 80 inches thick. Some are medium acid to neutral in 
the lower part of the subsoil and the substratum. 

Included with this soil in mapping are small areas of 
some Bonnie silt loam and Bartle silt loam. They are less 
than.2 acres. Also included-are small areas less than 75 
feet wide in drainageways of soils that formed in alluvi- 
um. 

Available water capacity is high, and permeability is 
slow. The organic matter content is low. Surface runoff is 
slow. Reaction in the surface layer is neutral or slightly 
acid in most cultivated areas as a result of local liming 
practices. It is generally strongly acid or medium acid in 
unlimed areas. The surface layer is friable and can be 
easily tilled throughout a fairly wide range of moisture 
content. This soil has a seasonal high water table at a 
depth of 0 to 1 foot during a considerable part of the 
year, which restricts the depth to which most plant roots 
penetrate. Artificial drainage is needed for best growth of 
crops. 

Most of the acreage is farmed. A few areas are in hay 
or pasture. Some are woodland. 
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This soil is well suited to corn and soybeans and is 
suited to small grain. Wetness is a major limitation in use 
and management. If the soil is adequately drained, a con- 
servation cropping system that includes row crops most 
of the year can be used. Conservation practices, such as 
minimum tillage, crop residue, and cover crops help in 
maintaining and improving the organic matter content 
and in maintaining good tilth. 

This soil is well suited to grasses for hay or pasture. It 
is poorly suited to deep rooted legumes, such as alfalfa. 
Drainage is necessary for high yields. Only a small acre- 
age is used as pasture because grazing the soil when wet 
results in surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use when 
the soil is wet keep the pasture and the soil in good con- 
dition. 

This soil is poorly suited to trees. The equipment 
limitation is severe. Plant competition is severe. Seedling 
mortality and windthrow are moderate. The ‘erosion 
hazard is slight. Seedlings can survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. Additional manage- 
ment includes exeluding livestock, harvesting mature 
trees, and saving desired seed trees. 

Soil features that affect the engineering use of this-soil 
are the high frost action potential, wetness, and slow 
permeability. 

Limitations are severe for building sites because of 
wetness. They are severe for local streets and roads 
because of frost action. Good drainage ditches are needed. 
Limitations are severe for septic tank absorption fields 
because of wetness and slow permeability. 

Adequate subsurface and surface drainage to suffi- 
ciently lower the water table and enlarged septic tank ab- 
sorption fields can improve the site. Sewage treatment 
plants are needed for effluént disposal. The building sites 
selected should be on better drained soils. Capability sub- 
class IIIw; woodland subclass 2w. 

ScA—Sciotoville silt loam, 1 to 3 percent slopes. This 
nearly level, deep, moderately well drained soil-is on 
broad, long, convex swells of the terraces along the Ohio 
River. These terraces are higher in elevation than the ad- 
joining alluvial soils. Areas are long and generally narrow 
and are parallel to the old river channel. They are domi- 
nantly 17 acres but range from 4 to 25 acres. 

This soil has a fragipan. In a typical profile the surface 
layer is brown silt loam about 8 inches thick. The subsoil 
is about 52 inches thick. In sequence downward it is yel- 
lowish brown, firm silty clay loam; yellowish brown, mot- 
tled, very firm silty clay loam; a brown and yellowish 
brown, mottled, very firm, brittle silty clay loam fragipan; 
and yellowish brown, mottled, firm silty clay loam. The 
substratum to a depth of 80 inches is stratified silty clay 
loam and silt loam. , 

Less eroded areas have a pale brown or yellowish 
brown subsurface layer 2 to’6 inches thick. Many areas 
have a silt loam, heavy loam, or clay loam subsoil. 


Included with this soil in mapping are a few small areas 
of Wheeling soils. Also included are a-few areas that have 
10 to 20 inches of recent alluvium on the surface and 
areas of narrow escarpments less than 25 feet wide. 

Available water capacity is moderate, and permeability 
is slow. The organie matter content is low. Surface runoff 
is slow. Reaction is neutral or slightly acid in most cul- 
tivated areas as a result of local liming practices. It is 
generally strongly acid in unlimed areas. This soil has a 
perched seasonal high water table at a depth of 1:5 to 2.5 
feet for a short period. It has a slowly permeable 
fragipan at a depth of about 24 inches, which restricts the 
depth to which roots penetrate. The water table is 
perched by the fragipan early in spring. Consequently, 
the soil is wet in spring. It tends to be droughty late in 
summer. The surface layer is friable and can be easily 
tilled throughout a fairly wide range of moisture content. 

Some of the acreage is farmed. Many areas are used 
for corn, soybeans, and small grain. Some are used for 
hay or pasture, and a few are woodland. 

This soil is well suited to corn, soybeans, and small 
grain. The slowly permeable fragipan is a major limita- 
tion. Crop residue and cover crops improve tilth and the 
organic matter content. 

This soil is well suited to grasses and legumes. for hay 
or pasture. It is poorly suited, however, to deep rooted 
legumes because the slowly permeable fragipan restricts 
the downward movement of roots and air. The major con- 
cerns of management are overgrazing and grazing when 
the soil is too wet, which results in surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, or 
restricted use during wet periods-help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees. Limitations are slight. 
Seedlings survive and grow well if competing vegetation 
is controlled. Unwanted trees and shrubs can be con- 
trolled or removed by site preparation or by spraying, 
cutting, or girdling. Additional management includes ex- 
cluding livestock, harvesting mature trees, and saving 
clesired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential and the slow permea- 
bility in the fragipan. 

Limitations are severe for building sites because of 
flooding and wetness. Flooding is rare, but the selection 
of an alternate site is suggested. Limitations are also 
severe for local roads and streets because of frost action. 
Limitations are severe for septic tank absorption fields 
because of the slow permeability. 

If this soil is used as a building site, subsurface 
drainage is needed around the building to cut off seepage 


‘on the fragipan..Septic tank absorption fields function 


poorly. Larger filter fields or sewage treatment plants 
are needed. Capability subclass IIw; woodland subclass 
20. 

Se—Steff silt loam. This nearly level, deep, moderately 
well drained soil is on broad, long, very slight swells of 
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the flood plains. Areas are long and narrow and are domi- 
nantly nearest to the stream channel. They are domi- 
nantly about 10 acres but range from 2 to 20 acres. 

In a typical profile the surface layer is dark brown silt 
loam about 9 inches thick. The subsoil is about 24 inches 
thick. It is brown, friable, strongly acid silt loam that is 
mottled in the lower part. The substratum to a depth of 
60 inches is pale brown and light brownish gray, mottled 
silt loam. 

_Some profiles lack gray mottles, and many are slightly 
less clayey. In a few small areas bedrock is at a depth of 
30 to 60 inches. Some profiles are as much as 10 percent 
shaly and channery fragments. These profiles are 
. generally in the narrow upper reaches into the steeper, 
severely eroded residual soils. Some areas that are more 
sandy throughout are generally directly downstream from 
the steeper, severely eroded residual soils derived from 
sandstone. 

Included with this soil in mapping are small areas of 
Stendal soils, generally in the crossable drainageways. 
These areas are less than 75 feet wide. Also included are 
the associated soils on uplands and terraces where 
drainageways flair outward and are less than 75 feet 
wide. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is slow. This soil has a seasonal high water 
table at a depth of 3 to 6 feet, and is subject to frequent 
flooding. Flooding lasts for a few hours except along 
major streams where it lasts for as long as 4 or 5 days. 
The surface layer is neutral to medium acid, is friable, has 
good tilth, and can be easily tilled throughout a fairly 
wide range of moisture content. Root development. is 
good. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. A few are used for hay 
or pasture. Some are woodland. 

If protected from flooding, this soil is well suited to 
corn, soybeans, and small grain. Flooding is a major 
hazard. Levees are needed. Flooding generally lasts for 
less than a day and is not permanently damaging to most 
crops. Conservation practices, such as minimum tillage, 
crop residue, and green manure crops, help in maintaining 
and improving tilth and the organic matter content. 

This soil is suited to grasses and legumes for hay and 
pasture. If protected from flooding, it is well suited to 
grasses and legumes. Overgrazing or grazing where the 
soil is flooded or is too wet results in surface compaction 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, or restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is well suited to trees, and some areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow if competing vegetation is controlled. Un- 
wanted trees and shrubs can be controlled or removed by 
site preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 


Soil features that affect engineering are the high frost 
action potential, low strength, fair compaction charac- 
teristics, and frequent flooding. 

Limitations are severe for building sites and septic 
tank absorption fields because of flooding and wetness. 
They are severe for local roads and streets because of the 
high frost action potential and flooding. Protective levees 
and surface and subsurface drainage to sufficiently lower 
the water table are needed. Sewage treatment plants are 
needed for effluent disposal. Selecting an alternate build- 
ing site is suggested. Capability class I; woodland sub- 
class lw. 

Sn—Stendal silt loam. This nearly level, deep, 
somewhat poorly drained soil is in broad, long, very slight 
swales of the flood plains. Areas are dominantly about 20 
acres but range from 2 to 170 acres. 

In a typical profile the surface layer is grayish brown 
silt loam about 6 inches thick. The substratum to a depth 
of 40 inches is brown, grayish brown, and light gray, mot- 
tled, friable, strongly acid silt loam. To a depth of 60 
inches it is brown, mottled silt loam. 

Many areas are less clayey. Some are more sandy, and 
some are shaly or channery. All are associated with the 
steeper, more severely eroded residual soils on uplands. 
Some areas have a compacted subhorizon and substratum. 
In some areas the upper part of the subhorizon is neutral 
to medium acid because of past liming practices. 

Included with this soil in mapping are a few areas of 
Wilbur soils generally along streams. Most areas are 
dredge spoil. Some are in narrow, slight swells, less than 
75 feet wide. Also included are a few small areas of Bon- 
nie soils, in the lower part of poorly defined 
drainageways. These areas are less than 75 feet wide. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is low. Surface 
runoff is slow. This soil has a seasonal high water table at 
a depth of 1 to 3 feet and is subject to frequent flooding. 
Flooding lasts for a few hours to a day or two except 
along major streams where it can last for as long as a 
week. The surface layer is strongly acid to neutral, de- 
pending upon past liming practices. It is friable, has good 
tilth, and can be easily tilled throughout a fairly wide 
range of moisture content. Root development is good but 
is somewhat restricted by the seasonal high water table. 

Most of the acreage is farmed. Most areas are used for 
corn and soybeans. Some are used for small grain. A few 
are used for hay and pasture. Some are woodland. 

If adequately drained and protected from prolonged 
flooding, this soil is well suited to corn, soybeans, and 
small grain. Flooding is the major hazard, and wetness 
the major limitation. Adequate drainage is generally 
possible because outlets are available. Levees are needed. 
Flooding is. not permanently damaging to crops except 
along the major streams. If the soil is adequately drained, 
a conservation cropping system that includes row crops 
most of the time can be used. Growing row crops in un- 
drained areas is difficult. Occasionally crops have to be. 
replanted because of flooding. Bedding is sometimes used 
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where row crops are grown in undrained areas. Other 
conservation practices, such as minimum tillage, crop 
residue, and cover crops, help in maintaining and improv- 
ing the organic matter content and in maintaining good 
tilth. 

This soil is well suited to grasses and legumes for hay 
and pasture. It is poorly suited, however, to deep rooted 
legumes, such as alfalfa, because of wetness and damage 
during flooding. Drainage is necessary for high yields. 
Overgrazing or grazing when the soil is too wet results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the soil in 
good condition. 

This soil is well suited to trees, and some areas are in 


hardwoods. Plant competition is moderate. Seedlings sur- 


vive and grow if. competing vegetation is controlled, Un- 
wanted trees and shrubs can be controlled or removed by 
site preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 

Soil features that affect engineering are a seasonal high 
water table, high frost action potential, and fair eompac- 
tion characteristics. This soil is subject to frequent flood- 
ing. 

Limitations are severe for building sites and septic 


tank absorption fields because of flooding and wetness. 


They are severe for local roads and streets because of the 
high potential for frost action and flooding. If this soil is 
used as a building site, levees to protect the soil from 
flooding and adequate subsurface and surface drainage to 
sufficiently lower the water table are needed. Sewage 
treatment plants are needed for effluent disposal. Select- 
ing an alternate building site is suggested. Capability sub- 
class IIw; woodland subclass 2w. 

TtA—Tilsit silt loam, 0 to 2 percent slopes. This 
nearly level, deep, moderately well drained soil is on 
broad, irregularly shaped ridgetops on the uplands. Areas 
are small, irregular in shape, and nearly circular to 4 
times as long as they are wide. They are dominantly 
about 10 acres but range from 2 to 20 acres. 

In a typical profile the surface layer is brown silt loam 
about 8 inches thick. The subsurface layer is pale brown 
silt loam about 3 inches thick. The subsoil is about 52 
inches thick. In sequence downward, it is light yellowish 
brown, firm silt loam; mottled light yellowish brown, firm 
silt loam; a mottled yellowish brown very firm, brittle silt 
loam fragipan; and a mottled yellowish brown, very firm, 
brittle silt loam fragipan with a few silty clay loam strata. 
The substratum to a depth of 65 inches is light yellowish 
brown silty clay loam. Shale, siltstone, and sandstone 
bedrock is below. 

In some areas the fragipan is at a depth of about 28 to 
36 inches. In some, gray mottles are 7 to 10 inches below 
the top of the subsoil. Some profiles are not mottled. 
Some areas have a strong brown or dark brown fragipan 
and a very dark grayish brown plow layer. - 


Included with this soil in mapping are some small areas 
of severely eroded Tilsit soils on steeper slopes and areas 
with short, steep slopes. Also included are some areas of 
Johnsburg soils, generally nearer the center of map units; 
small areas of Zanesville soils on the narrower breaks 
where lateral drainage is better; and small areas less than 


.50 feet wide in drainageways of wetter soils that formed 


in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is moderate. 
Surface runoff is slow. Reaction in the surface layer is 
neutral or slightly acid in’ most cultivated areas as a 
result of past liming practices. It is generally strongly 
acid or medium acid in unlimed areas. The surface layer is 
friable and can be easily tilled throughout a fairly wide 
range of moisture content. This soil has a perched 
seasonal high water table at a depth of 2 to 35 feet. It has 
a very slowly permeable fragipan at a depth of about 24 
to 28 inches, which restricts the depth to which roots 
penetrate. The water table is perched above the fragipan 
early in spring. Consequently, the soil is wet in spring. It 
tends to be droughty late in summer. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some areas are in hay or 
pasture, and a few areas remain in woodland. 

This soil is well suited to corn, soybeans, and small 
grain. The very slowly permeable fragipan is a major 
limitation. Some areas tend to be wet and seepy in spring, 
and some tend to be droughty late in summer. Crop 
residue and cover crops improve -tilth and the organic 
matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture. It is poorly suited to deep rooted legumes 
because the very slowly permeable fragipan restricts the 
downward movement of roots and air. The major con- 
cerns of management are overgrazing and grazing when 
the soil is too wet, both of which result in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, or 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The soil is suited to trees, but only a few areas remain 
in woodland. Abandoned farmland naturally revegetates 
to hardwoods. The main limitation is plant competition. 
Seedlings survive and grow well if competing vegetation 
is controlled. Unwanted trees and shrubs can be con- 
trolled or removed by site preparation or by spraying, 
cutting, or girdling. Additional management includes ex- 
cluding wildlife, harvesting mature trees, and saving 
desired seed trees. ; 

Soil features that affect engineering are the high frost 
action potential, very slow permeability in the fragipan, 
depth to bedrock, wetness, and medium compaction 
characteristics. 

Limitations are severe for buildings with basements 
and moderate for other buildings because of wetness. 
Limitations are moderate for local’ roads and streets 
because of frost action and. low strength. The base 
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material needs to be strengthened, and good road ditches 
should be provided. 

If this soil is used as a building site, subsurface 
drainage is needed around the building to cut off seepage 
on the fragipan. Septic tank absorption fields function 
poorly. Larger filter fields or sewage treatment plants 
are needed. In places removal of bedrock is necessary. 
Capability subclass IIw; woodland subclass 30. 

TtB2—Tilsit silt loam, 2 to 6 percent slopes, eroded. 
This gently sloping, deep, moderately well drained soil is 
on broad, irregularly shaped meandering ridgetops and 
concave toe slopes on the uplands. Areas are dominantly 
about 15 acres but range from 2 to 35 acres. 

In a typical profile the surface layer is brown silt loam 
about 7 inches thick. The subsoil. is about 51 inches thick. 
In sequence downward it is yellowish brown, firm silt 
loam; yellowish brown, light yellowish brown, and pale 
brown, mottled, firm silt loam; a yellowish brown, mot- 
tled, very firm, brittle silt loam fragipan; a light yellowish 
brown, mottled, very firm, brittle silty clay loam fragipan; 
and light yellowish brown, mottled silty clay loam. The 
substratum to a depth of 80 inches is light yellowish 
brown silty clay loam. Siltstone, shale, and sandstone 
bedrock is below. 

In some areas the fragipan is at a depth of about 28 to 
32 inches. In small areas on concave toe slopes, the -sur- 
face layer is very dark grayish brown. 

In some areas mottles are within the top 7 to 10 inches 
of the subsoil. 

Included with this soil in mapping are some small areas 
of Tilsit soils that have slopes of 0 to 2 percent, generally 
on the highest part of the ridgetops, and small areas of 
severely eroded soils. Also included are some Johnsburg 
silt loams, generally on the coneave part of toe slopes; 
small areas.of Zanesville soils that have 0 to 6 percent 
slopes, on the narrow breaks where lateral drainage is 
better; and areas less than 50 feet wide in drainageways 
of wetter soils that formed in alluvium. 

_ Available water capacity is moderate, and permeability 
‘is very slow. The organic matter content is moderate. 
Surface runoff is medium. Reaction in the surface layer is 
neutral or slightly acid in most cultivated areas as a 
result of past liming practices. It is generally strongly 
acid or medium acid in unlimed areas. This soil has a 
perched seasonal high water table at a depth of 1.5 to 2.5 
feet. It has a very slowly permeable fragipan at a depth 
of 20 to 28 inches, which restricts the depth to which 
roots penetrate. The water table is perched above the 
fragipan early in spring. Consequently, the soil is wet in 
spring. It tends to be droughty late in summer. The sur- 
face layer is friable and can be easily tilled throughout a 
fairly wide range of moisture content. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some areas are in hay or 
pasture, and some are in woodland. 

This soil is well. suited to corn, soybeans, and small 
grain. The very slowly permeable fragipan is a major 
limitation, and erosion is the major hazard. This soil tends 


to have wet seepy areas in spring and droughty areas late 
in summer. Conservation practices are needed to control 
erosion and runoff in cultivated areas. Crop rotation, 
minimum tillage, terraces, diversions, contour farming, 
grassed waterways, or grade stabilization structures help 
prevent excessive soil loss. Crop residue and cover crops 
improve tilth and the organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture. It is poorly suited to deep rooted legumes, 
because the very slowly permeable fragipan restricts the 
downward movement of roots and air. The major con- 
cerns of management are overgrazing and grazing when 
the soil is too wet, both of which result in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, or 
restricted use during wet periods help keep the pasture 
and the soil in good condition. 

This soil is suited to trees, but only a few areas remain 
in woodland. Some abandoned farmland has naturally 
revegetated to hardwoods. The hazard of windthrow is 
moderate. Plant competition is slight. Seedlings survive 


‘and grow well if competing vegetation is controlled. Un- 


wanted trees and shrubs can be controlled or removed by 
site preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding wildlife, harvesting 
mature trees, and saving desired seed trees. 

Soil features that affect engineering are the high frost 
action potential, very slow permeability in the fragipan, 
depth to bedrock, wetness, and medium compaction 
characteristics. 

Limitations are severe for buildings with basements 
and moderate for other buildings because of wetness. 
Limitations are also severe for local roads and streets 
because of frost action and low strength. The base 
material needs to be strengthened, and good road ditches 
should be provided. Limitations are severe for septic tank 
absorption fields because of the very slow permeability 
and wetness. 

If this soil is used as a building site, subsurface 
drainage is needed adjacent to the uphill side of the build- 


‘ing to cut off seepage on the fragipan. Septic tank filter 


fields function poorly. Larger filter fields or sewage 
treatment plants are needed. Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grasses should be planted. When large areas are 
developed at once, soil erosion becomes a serious problem. 
Development of random lots is preferable. Sediment-set- 
tling basins can control silting. In places removal of 
bedrock is necessary. Capability subclass IIe; woodland 
subclass 30. 

UnB2—Uniontown silt loam, 2 to 6 percent slopes, 
eroded. This gently sloping, deep, well drained soil is on 
convex ridgetops and side slopes of the broad, flat lacus- 
trine terraces. Areas are typically irregular to elliptical. 
They are dominantly about 4 acres but range from 2 to 20 
acres. 
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In a typical profile the surface layer is brown silt loam 
about 9 inches thick. The subsoil is about 31 inches thick. 
The upper part is yellowish brown and light olive brown, 
firm silty clay loam, and the lower part is light: olive 
brown, mottled, friable silt loam. The substratum to a 
depth of 60 inches is light yellowish brown, mottled, 
stratified silt loam. 

In some small areas slopes are less than 2 percent. In 
some areas the solum is 40 to 50 inches thick. 

Included in mapping are some soils that are redder in 
the upper part of the subsoil. Also‘included are escarp- 
ments less than 50 feet wide of Uniontown and Markland 
soils along drainageways and areas less than 50 feet wide 
in drainageways of wetter soils. that formed in alluvium. 

Available water capacity is high, and permeability is 
. moderate. The organic matter content is low because part 
of the surface layer has been’removed by erosion. Surface 
runoff is medium in cultivated areas. Reaction in the sur- 
face layer varies widely as a result of local liming prac- 
tices. The surface layer is friable and can be easily tilled 
throughout a fairly wide range of moisture content. Root 
development is good. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some ‘areas are used for 
hay or pasture, and some for woodland. 

This ‘soil is well suited to corn, soybeans, and small 
grain. Conservation practices are needed to control ero- 
sion and. runoff. in cultivated areas. Crop rotation, 
minimum tillage, terraces, diversions, contour farming, 
grassed waterways, or grade stabilization structures help 
prevent excessive soil loss. Crop residue and cover crops 


also help in erosion control and improving and’ maintain- 


ing tilth and the organic matter content. . 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Over- 
grazing or grazing when the’soil is too wet results in sur- 
face compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. - 

This soil is well suited to trees, and some areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive well if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 

Soil features that affect engineering use of the soil are 
the high frost action potential, moderately slow permea- 
bility of the substratum, and seepage. 

Limitations are moderate for buildings because of low 
strength. Foundations and footings should be properly 
designed. Limitations are also severe for local streets and 
roads because of low strength. The base material should 


be strengthened. Limitations are moderate for septic tank 


absorption fields because of the moderately slow permea- 
bility in the substratum. Larger filter fields are needed if 
systems are to function properly. 


If this soil is used as a building site, roads should be 
constructed on the contour. Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grass should be planted. Development of random 
lots is preferable. Sediment-settling basins can control 
silting. Capability subclass Ile; woodland subclass 20. 

UnC— Uniontown silt loam, 6 to 12 percent slopes. 
This moderately sloping, deep, well drained soil is on the 
sides of the broad, flat lacustrine terraces. Areas, typi- 
cally irregular and long, parallel the adjacent 
drainageways. They are dominantly about 5 acres but 
range from 2 to 10 acres. 

In a typical profile the surface layer is dark grayish 
brown silt loam about 4 inches thick. The subsurface layer 
is pale brown silt loam about 2 inches thick. The subsoil is 
about 29 inches thick. The upper part is yellowish brown, 
firm ‘silt loam; the middle part is yellowish brown and 
light olive brown, firm silty clay loam, and the lower part 
is light olive brown, mottled, friable silt loam. The sub- 
stratum to a depth of 60 inches is light yellowish brown, 
mottled, stratified silt loam and silty clay loam. 

In some areas the subsoil is as thick as 50 inches. In 
some areas the surface layer is yellowish brown or brown 
because part of the original layer as been removed by- 
erosion. 

Included with this soil in mapping are some soils that 
are redder in the upper part of the subsoil. Also included 
are escarpments less than 50 feet wide of Uniontown or 
Markland soils along the drainageways and areas less 
than 50 feet wide in drainageways of wetter soils that 
formed in alluvium. 

Available water capacity is high, and permeability is 
moderate. The organic matter content is moderate 
because part of the surface layer has been removed by 
erosion. Surface runoff is medium in cultivated areas. 
Reaction in the surface layer varies widely as a result of 
local liming practices. The surface layer is friable and can 
be easily tilled throughout a fairly wide range of moisture 
content. Root development is good. 

Some areas are farmed. Some are used for corn, 
soybeans, and small grain, and some for hay and pasture. 
Most of the acreage is woodland. 

This soil is suited to corn, soybeans, and small grain. If 
this soil is cultivated, the hazard of erosion is severe. 
Conservation practices, such as crop rotations, minimum 
tillage, terraces, diversions, contour farming, grassed 
waterways, and grade stabilization structures control ero- 
sion and runoff and help prevent excessive soil loss. Crop 
residue and cover crops reduce runoff and help to control 
erosion. They also help in maintaining tilth and the or- 
ganic matter content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. Over- 
grazing or grazing when the soil is too wet results in sur- 
face compaction, excessive runoff, and poor tilth. Proper 
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stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help -to keep 
the pasture and the soil in good condition. 

This soil is well suited to trees, and some areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive if competing vegetation is controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Addi- 
tional management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, moderately slow 
permeability of the substratum, seepage, and the slope. 

Limitations are severe for local streets and roads 
because of low strength. The base material should be 
strengthened, and. good drainage ditches are needed. 
Limitations are moderate for septic tank absorption fields 
because of the moderately slow permeability of the sub- 
stratum. Larger filter fields are needed. 

Slope and low strength are limitations if this soil is 
used as a building site. Frost action can become a 
problem. if footings are not placed below the level of frost 
penetration. Foundations and footings should be properly 


designed. Roads should be constructed on the contour. ° 


Diversion terraces and grassed waterways between lots 
reduce the erosion hazard. Care should be taken so that 
the soil.is disturbed as little as possible during construc- 
tion. Topsoil should be stockpiled and replaced as soon as 
possible after construction, and grass should be planted. 
Development of random lots'is preferable. Sediment-set- 
tling basins ean control silting. Capability subclass IITe; 
woodland subclass 2o. 

UnD~—Uniontown silt loam, .12 to 18 percent slopes. 
This strongly sloping, deep, well drained soil is on the 
sides of the broad, flat lacustrine terraces. Areas are long 
and parallel the adjacent drainageways. They are domi- 
nantly about 5 acres but range from 2 to 8 acres. 

In a typical. profile the surface layer is dark grayish 
brown silt loam about 3 inches thick. The subsurface layer 
is pale brown silt loam. about 5 inches thick. The subsoil is 
about 23 inches thick. The upper part.is yellowish brown 
and light olive brown, firm silty clay loam, and the lower 
part is light olive brown, ‘mottled, friable silt loam. The 
substratum to a depth. of 60 inches is light olive brown, 
yellowish brown, and light yellowish brown, mottled, 
stratified silt loam and silty clay loam. 

In some areas the surface layer is brown and yellowish 
brown, In places the subsoil contains carbonates. In some 
areas the surface layer is silty clay loam because part of 
the original layer has been removed by erosion. 

Included with this soil in mapping are some areas less 
than 2 acres where the substratum-has been exposed by 
erosion.and steeper escarpments less than 50 feet wide of 
Uniontown or Markland soils. Also included are areas less 
than 50 feet wide in drainageways of wetter soils that 
formed in alluvium. 

Available water capacity is high, and permeability is 
moderate. The organic matter content is. low because part 


of the original surface layer has been removed by erosion. 
Surface runoff is rapid. Reaction in the surface layer va- 
ries widely as a result of local liming practices. The sur- 
face layer is friable and ean be easily tilled throughout a 
fairly wide range of moisture content. Root development 
is good. 

Some areas are farmed. Few areas are used for corn, 
soybeans, and small grain. Some are used for hay or 
pasture. Most of the acreage is woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain because of the very severe hazard of erosion. 
Because each area is narrow, it is farmed with the adjoin- 
ing soils on terraces. Most row crops are grown so that 
stands of grasses and legumes can be reestablished. Con- 
servation practices are needed to control erosion and ru- 
noff if this soil is cultivated. Minimum tillage, diversions, 
grassed waterways, and crop residue help prevent exces- 
sive soil loss. Crop rotations that include grasses and 
legumes for hay and pasture most of the time are most 
effective in reducing runoff and controlling erosion. 

Keeping this soil.in grasses and legumes for hay and 
pasture is effective in controlling soil blowing and water 
erosion. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition: 

This soil is well suited to trees, ‘and some areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive if competing vegetation is. controlled. Unwanted 
trees and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. Other 
management includes excluding livestock, harvesting ma- 
ture trees, and saving desired seed trees. 

Soil features that affect engineering use are the high 
frost action potential, low strength, moderately slow 
permeability of the substratum, and seepage. 

Limitations ‘are severe for. local streets and roads 
because of low strength. The base material should be 
strengthened. Limitations are moderate for septic tank 
absorption fields because of the moderately slow permea- 
bility of the substratum. 

Slope is the main limitation if this soil is used as a 
building. site. Diversion terraces and grassed waterways 
between lots reduce the erosion. hazard. Care should be 
taken so that the soil is disturbed as little as possible. dur- 
ing construction. Topsoil should: be stockpiled: and 
replaced as soon as possible after construction, and grass 
should be planted. When large. areas are developed at 
once, soil erosion becomes a serious ‘problem. . Develop- 
ment of random lots is preferable. Sediment-settling 
basins ean control silting. Capability subelass IVe;. 
woodland subclass 20. 

UtC3— Uniontown ‘silty: clay. loam, 6 to 12 percent 
slopes, severely eroded. This ‘moderately sloping, deep, 
well drained soil is on the sides of the broad, flat lacus- 
trine terraces. Areas are typically long and are parallel to 
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the adjacent drainageways. They are dominantly about 8 
acres but range from 2 to 12 acres. 

In a typical profile the surface layer is brown silty clay 
loam about 5 inches thick. The subsoil is about 25 inches 
thick. The upper part is light olive brown, firm silty clay 
loam, and the lower part is olive brown, mottled, friable 
silt loam. The substratum to a depth of 60 inches is light 
olive brown, yellowish brown, and light yellowish brown, 
mottled, stratified silt loam and silty clay loam. 

In some areas the soil is much thinner because of past 
erosion. In places the subsoil contains carbonates. 

Included with this soil in mapping are a few areas 
where the substratum is exposed, small areas of Mar- 
kland soils where slopes are 6 to 12 percent, and some 
escarpments of Uniontown or Markland soils that are less 
than 50 feet wide. Also included are small areas less than 
50 feet wide in drainageways of wetter soils that formed 
in alluvium. 

Available water capacity is high, and permeability is 
moderate. The organic matter content is low because part 
of the original surface layer has been removed by erosion. 
Surface runoff is rapid in cultivated areas. Reaction in 
the surface layer varies widely as a result of local liming 
practices. The surface layer is friable. Tilling within the 
proper range of moisture reduces soil compaction and the 
tendency to clod. Root development is good. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small-grain. Some are used for hay or 
pasture, and some are woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain, because the hazard of damage from further erosion 
is very severe. Because each area is narrow, it is farmed 
with the adjoining soils on terraces. Conservation prac- 
tices needed 'to control erosion and runoff and prevent ex- 
cessive soil loss are crop rotation, minimum tillage, ter- 
races, diversions, contour farming, grassed waterways, 
and grade stabilization structures. More than one of these 
practices is usually needed. Crop residue and cover crops 
reduce runoff and help to control erosion. They also help 
in maintaining tilth and the organic matter content. 

Keeping this-soil in grasses and legumes for hay and 
pasture is effective in controlling soil blowing and water 
erosion. Overgrazing or grazing when the soil is too wet 
results in surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is well suited to trees, and most areas are in 
-hardwoods. Plant competition is moderate. Seedlings sur- 
vive if competing vegetation is controlled. Unwanted 
trees:and shrubs can be coritrolled or removed by site 
preparation or by spraying, cutting, or girdling. Addi- 
tional ‘management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, the low strength, the 
moderately slow permeability of the substratum, the 
seepage, and the slope. 


This soil has limitations for building sites because of 
the slope and the low strength. Footings should be 
properly designed and placed below the level of frost 
penetration. Limniitations are severe for local streets and 
roads because of low strength. The base material should 
be strengthened. Good drainage ditches are needed. 
Limitations are moderate for septic tank absorption fields 
because of the moderately slow permeability of the sub- 
stratum. Larger filter fields are needed for systems to 
function properly. 

If this soil is used as a building site, roads should be 
constructed on the contour. Diversion .terraces and 


grassed waterways between lots reduce the erosion 


hazard. Care should be taken so that the soil is disturbed 
as little as possible during construction. Topsoil should be 
stockpiled and replaced as soon as possible after construc- 
tion, and grasses should be planted. Development of ran- 
dom.lots is preferable. Sediment-settling basins can con- 
trol silting. Capability subclass Ve; woodland subclass 20. 

Wa—Wakeland silt loam. This nearly level, deep, 
somewhat poorly drained soil is in broad, long, very slight 
swales of the flood plains. Areas are large and about 300 
feet wide. They are dominantly 20 acres but range from 2 
to 400 acres. 

In a typical profile the surface layer is grayish brown 
silt loam about 10 inches thick. The substratum to a depth 
of 30 inches is grayish brown-and brown, mottled, friable, 
neutral and slightly acid silt loam. To a depth of 60 
inches, it is gray, mottled silt loam. In some small areas 
the substratum is slightly more clayey. In some areas 20 
to 40 inches of this soil is deposited on other soils. ‘This 
uneven deposition does not affect agricultural use except 
for spacing of subsurface drains. In a few areas the lower 
part of the:subhorizon or the substratum is strongly acid. 

Included with this soil in mapping are a few areas less 
than 75 feet: wide.of Birds soils. These soils are in the 
lower part of poorly defined drainageways or against the 
bluff of the uplands or terraces. Also included are a few 
small areas of Wilbur soils on very slight swells generally 
along the streams or as drédge spoil. These areas and’ the 
upper end of drainageways, which are adjoining soils on 
uplands and terraces, are less than 75 feet wide. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is low. Surface 
runoff is slow. This soil has a seasonal high water table at 
a depth of 1 ‘to 3-feet and is subject to frequent flooding. 
Flooding lasts for a few hours.to a day or two except 
along the major streams, which are flooded for more than 
a week. The surface layer is neutral to medium acid. It is 
friable, has good tilth, and. can be easily tilled throughout 
a fairly wide range of moisture content. Root develop- 
ment is good but is somewhat restricted by the seasonal 
high water table. 

Most of the acreage is farmed. Most areas are used for 
corn and soybeans. A few are used for small grain, hay or 
pasture. Few areas are used, for woodland. 

If adequately drained and protected from flooding, this 
soil is well suited to corn, soybeans,. and small grain. 
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Flooding is a major hazard, and wetness is a major limita- 
tion. Establishing adequate drainage is generally possible 
because outlets are available. Levees are needed to pro- 
tect the soil from flooding. Most flooding is not per- 
manently damaging to crops except along major streams. 
If the soil is adequately drained, a conservation cropping 
system that includes row crops most of the time can be 
used. Growing row crops in undrained areas is difficult. 
Crops occasionally have to be replanted because of flood- 
ing. Bedding is sometimes used as a management practice 
where row crops are grown in undrained areas. Minimum 
tillage, crop residue, and cover crops help in maintaining 
and improving the organic matter content and in main- 
taining good tilth. 

This soil is well suited to grasses and legumes for hay 
and pasture but poorly suited to deep rooted legumes, 
such as alfalfa, because of wetness and damage during 
periods of flooding. Drainage is necessary for high yields. 
Overgrazing or grazing when the soil is too wet results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of. grazing, and 


restricted use during wet periods help to keep the soil in 


good condition. 

This soil is suited to trees, and a few areas are in hard- 
woods. The equipment limitation is moderate. Plant com- 
petition is moderate. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees. and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. Other management in- 
cludes excluding livestock, harvesting mature trees, and 
saving desired seed trees. 

Soil features that affect engineering are the high water 
table, the high frost action potential, and the fair compac- 
tion characteristics. This soil is subject to frequent flood- 
ing. 

Limitations are severe for building sites and septic 
tank absorption fields because of flooding and wetness. 
They are severe for local roads and streets because of 
high frost action potential and flooding. 

If this soil is used as a building site, levees to protect it 
from flooding and adequate subsurface and surface 
drainage to sufficiently lower the water table are needed. 
Sewage treatment plants are needed for effluent disposal. 
Capability subclass IIw; woodland subclass 2w. 

WbA—Weinbach silt loam, 0 to 2 percent slopes. This 
nearly level, deep, somewhat poorly drained soil is in 
broad, slightly concave swales of the terraces along the 
Ohio River. The terraces are higher than the adjoining al- 
luvial soils. Areas are long and generally narrow and are 
parallel with the old river channel. They are dominantly 
about 15 acres but range from 4 to 20 acres. 

In a typical profile the surface layer is grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
mottled light brownish gray and pale brown silt loam 

‘about 3 inches thick. The subsoil is about 47 inches thick. 
The upper part is mottled, light brownish gray and pale 
brown, firm silt loam; the middle part is a light brownish 
gray and brown, mottled, very firm, brittle, light. silty 


clay loam fragipan; and the lower part is yellowish brown 
and brown, mottled, friable silt loam. The substratum to a 
depth of 80 inches is mottled yellowish brown and brown, 
stratified silt loam. In some areas the fragipan is strong 
brown. ; 

Included with this soil in mapping are small areas, 
generally in the lower part of the swales, of gray, poorly 
drained soils that have a fragipan. Also included are a 
few narrow escarpments, less than 40 feet wide, and 
areas less than 50 feet wide in drainageways of wetter 
soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is very slow. The organic matter content is low. Surface 
runoff is slow in cultivated areas. Reaction in the surface 
layer varies widely as a result of local liming practices. It 
is generally strongly acid in unlimed areas. This soil has a 
seasonal high water table at a depth of 1 to 8 feet during 
a significant part of the year. It has a very slowly perme- 
able fragipan at a depth of 18 to 30 inches, which restricts 
the depth to which roots penetrate. The water table is 
perched above the fragipan early in spring. Consequently, 
the soil is wet and seepy in spring. It tends to be 
droughty late in summer. Artificial drainage is needed for 
optimum growth of crops. The surface layer is friable and 
ean be easily tilled throughout a fairly wide range of 
moisture content. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. A few areas are used for 
hay and pasture and some areas are woodland. 

This soil is suited’ to corn, soybeans, and small grain. 
Wetness and the very slowly permeable fragipan are the 
major limitations. If adequate drainage is provided, a con- 
servation cropping system that includes row crops most 
of the time can be used. Diversions also help in con- 
trolling wetness by keeping runoff off this soil. Minimum 
tillage, crop residue, and cover crops help to maintain and 
improve the organic matter content and to maintain good 
tilth. 

This soil is well suited to grasses for hay and pasture. 
It is poorly suited to deep rooted legumes, such as alfalfa, 
because the very slowly permeable fragipan restricts 
downward movement of roots and water. The major con- 
cerns of management are overgrazing and grazing when 
the soil is wet. Grazing under wet conditions results in 
surface compaction and poor tilth. Proper stocking rates, 
pasture rotations, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees, and some areas are 
woodland. The equipment limitation is moderate. Plant 
competition is moderate. Seedlings survive and grow well 
if competing vegetation is controlled: Unwanted trees and 
shrubs can be'controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

-Soil features that affect the engineering use of this soil 
are the seasonal high water table, rare flooding, the high 
frost action potential, and the very slow permeability in 
the fragipan. 
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Limitations are severe for buildings with basements 
because of the high water table (fig. 11) and rare flooding. 
They are severe for local roads and streets because of 
frost action. Good drainage ditches are needed. Limita- 
tions are severe for septic tank absorption fields because 
of wetness and the very slow permeability. The water 
table can be lowered if an adequate drainage system is in- 
stalled. 

Septic tank absorption fields function poorly. If this soil 
is used as a building site, much larger filter fields are 
needed. Sewage treatment plants are needed for effluent 
disposal. Capability subclass IIw; woodland subclass 2w. 

WeD—Wellston silt loam, 12 to 18 percent slopes. 
This strongly sloping, deep, well drained soil is on mean- 
dering side slopes on the uplands. Areas are narrow and 
irregular. They are dominantly about 10 acres but range 
from 2 to 23 acres. 

In a typical profile the ‘surface layer is dark brown silt 
loam about 4 inches thick. The subsurface layer is brown 
silt loam about 6 inches thick. It is 4 to 6 inches thick in 
most of the area. The subsoil is about 30 inches thick. The 
upper part is yellowish brown, friable and firm silt loam 
and shaly silt loam that contains many sandstone, silt- 
stone, and shale fragments. The substratum from a depth 
of 40 to 44 inches is yellowish brown very shaly loam. 
Weathering sandstone, shale, and siltstone are below. 

In plowed areas the surface layer is brown or yellowish 
brown silt loam about 8 inches thick. In a few areas this 
soil is 60 inches thick. In some areas the subsoil is yel- 
lowish brown to olive. It weathered from silty clay shale. 

Included with this soil in mapping are a few areas of 
Alford, Gilpin, and Zanesville soils. Also included are a 
few steep areas where bedrock crops out and a few areas 
of severely eroded Wellston soils, generally adjacent to 
the drainageway. 

Available water capacity is moderate, and permeability 
is moderate. The organic matter content is moderate or 
low because part of the original surface layer has been 
removed by erosion. Surface runoff is rapid. Reaction in 
the surface layer is usually strongly acid to extremely 
acid. It varies widely in cultivated areas as a result of 
local liming practices. The surface layer is friable and can 
be easily tilled throughout a fairly wide range of moisture 
content. Root development is good but is somewhat 
restricted by bedrock. 

Some areas are farmed. Very few_areas are used for 
corn or soybeans. A few areas are used for small grain 
and grasses and legumes for hay or pasture. Most of the 
acreage is woodland. 

This soil is very poorly suited to corn, soybeans, and 
small grain because of the very severe hazard of erosion. 
Most row crops are grown so that stands of grasses and 
legumes can be reestablished. Conservation practices are 
needed to control erosion and runoff if this soil is cul- 
tivated. Minimum tillage and crop residue help prevent 
excessive soil loss. Crop rotations that include growing 
grasses and legumes for hay and pasture most of the time 
are most effective in reducing runoff and controlling ero- 
sion. 


This soil is well suited to grasses and legumes for hay 
or pasture. They generally are not tilled with the adjoin- 
ing soils on ridgetops but are left in grasses, which is ef- 
fective in preventing erosion. Overgrazing or grazing 
when the soil is wet results in surface compaction, exces- 
sive runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods keep the pasture and the soil in good 
condition. 

This soil is well suited to trees, and most areas are in 
hardwoods. Most areas have remained in woodland. Some 
areas that were once cleared and planted to grass or 
small grain are naturally reverting to hardwoods. The 
equipment limitation is moderate. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by spray- 
ing, cutting, or girdling. Other management includes ex- 
cluding livestock, harvesting mature ‘trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are the slope and depth to bedrock. 

Limitations are severe for building sites, local roads 
and streets, and septic tank absorption fields because of. 
the slope. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Structures and 
benching can also be used. Care should be taken so that 
the soil is disturbed as little as possible during construc- 
tion. Topsoil should be stockpiled and replaced as soon as 
possible after construction, and grass should be planted. 
When large areas are developed at once, soil erosion 
becomes a serious problem. Development of random lots 
is preferable. Sediment-settling basins can control silting. 
In places it is necessary to remove bedrock for base- 
ments, footings, septic tank absorption fields, and landfill. 
Capability subclass [Ve; woodland subclass 2r. 

WeD3—Wellston silt loam, 12 to 18 percent slopes, 
severely eroded. This strongly sloping, deep, well drained 
soil is on meandering side slopes on the uplands. Areas . 
are narrow, long, and irregular. They are dominantly 
about 12 acres but range from 2 to 30 acres. 

In a typical profile the surface layer is brown silt loam 
about 7 inches thick. The subsoil is about 25 inches thick. 
It is yellowish brown or brown, firm silt loam and loam. 
The lower part contains many sandstone, siltstone, and 
shale fragments. The substratum toa depth of 43 inches 
is yellowish brown loam and many shale fragments. 
Weathering siltstone is below. 

In some areas Wellston soils are very severely eroded 
and generally have a silty clay loam surface layer. In a 
few areas they are not so sandy in the lower part of the 
subsoil. In spots the subsoil is yellowish brown to olive. It 
weathered from silty clay shale. 

‘Included with this soil in mapping are a few small areas 
of severely eroded Gilpin and Zanesville soils, small steep 
areas where bedrock crops out, and a few areas of less 
eroded Wellston soils. 
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Available water capacity is moderate, and permeability 
is moderate. The organic matter content is low. Surface 
runoff is very rapid. Reaction in the surface layer is 
usually strongly acid to extremely acid. It varies widely 
in cultivated areas as a result of local liming practices. 
The surface layer is friable, but it must be tilled within 
the proper range of moisture content to reduce soil com- 
paction and the tendency to ‘clod. Root development is 
good but is somewhat restricted by bedrock. 

Some areas are farmed. Some are used for corn or 
soybeans and small grain. Most are used for grasses and 
legumes for hay or pasture. Some are woodland. 

This soil is very poorly suited to corn, soybeans, and 
small grain because of the very severe hazard of erosion. 
Most row crops are grown so that stands of grasses and 
legumes can be reestablished. Conservation practices help 
to control erosion and runoff in cultivated areas. 
Minimum tillage, diversions, grassed waterways, and crop 
residue help to prevent excessive soil loss. Crop rotations 
that include grasses and legumes most of the time are 
most effective in reducing runoff and controlling erosion. 

This soil is suited to grasses and legumes for hay or 
pasture. It has been clean tilled in the past, but now much 
of the acreage is in grasses and legumes. Some areas 
have gullies that are difficult to cross with farm machin- 
ery. Overgrazing or grazing when the soil is wet results 
in surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suited to trees, and some areas are in hard- 
woods. Most areas were once cleared and planted to grass 
or small grain. Most have reverted to hardwoods. The 
equipment limitation is moderate. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled and removed by site preparation or by 
_ spraying, cutting, or girdling. Other management includes 
excluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are the slope and depth to bedrock. 

Limitations are severe for building sites, local roads 
and streets, and septic tank absorption fields because of 
the slope. 

If this soil is used as a building site, roads should be 
constructed on the contour. Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard. Structures and benching can also be used. Care 
should be taken so that the soil is disturbed as little as 
possible during construction. Topsoil should be stockpiled 
and replaced as soon as possible after construction, and 
grass should be planted. When large areas are developed 
at once, soil erosion becomes a serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. In places it is necessary to 
remove bedrock for basements, footings, septic tank ab- 
sorption fields, and landfill. Capability subclass VIe; 
woodland suitability 2r. 


WeE2—Wellston silt loam, 18 to 25 percent slopes, 
eroded. This moderately steep, deep, well drained soil is 
on meandering side slopes on the uplands. Areas are nar- 
row and irregular. They are dominantly about 8 acres but 
range from 2 to 15 acres. 

In a typical profile the surface layer is dark grayish 
brown silt loam about 8 inches thick. The subsurface layer 
is brown silt loam about 3 inches thick. The subsoil is 
about 27 inches thick. It is brown and yellowish brown, 
friable and firm silt loam and loam. It has many shaly 
sandstone, siltstone, and shale fragments in the lower 
part. The substratum to a depth of 41 inches is yellowish 
brown loam with many shaly siltstone and shale frag- 
ments. Weathered siltstone is below. 

In a few areas that were once plowed, the surface layer 
is brown or yellowish brown silt loam about 6 inches 
thick. In a few areas bedrock is at a depth of 25 to 40 
inches. In some areas the subsoil is yellowish brown to 
olive. It weathered from silty clay shale. 

Included with this soil in mapping are areas of severely 
eroded Wellston soils and a few areas of Gilpin soils. Also 
included are small areas of Wellston soils on slopes of 25 
to 50 percent adjacent to the drainageways, steep areas 
where bedrock crops out, and small gullied areas. 

Available water capacity is moderate, and permeability 
is moderate. The organic matter content is moderate or 
low because part of the original surface layer has been 
removed by erosion. Surface runoff is rapid. Reaction in 
the surface layer is usually strongly acid to extremely 
acid. It varies widely in cultivated areas as a result of 
local liming practices. The surface layer is friable and can 
be easily tilled throughout a fairly wide range of moisture 
content. Root development is good but is somewhat 
restricted by bedrock. 

Some of the acreage is or has been farmed. A few 
areas have been used for small grain. Many areas are 
used for grasses and legumes for hay or pasture. Many 
remain in woodland. 

This soil is not suited to corn, soybeans, or small grain 
because of the very severe hazard of erosion. It should be 
tilled only to reestablish permanent vegetation. The 
moderately steep slopes limit the use of modern farm 
machinery. The conservation practices needed to prevent 
excessive soil loss when the soil is cultivated are 
minimum tillage, diversions, and the return of crop 
residue. Keeping the soil in grasses and legumes is effec- 
tive in controlling and in reducing runoff. 

This soil is suited to grasses and legumes for hay or 
pasture. Generally it is not tilled with adjoining soils on 
ridgetops but is left in grasses, which is effective in 
preventing erosion. Overgrazing or grazing when the soil 
is wet results in surface compaction, excessive runoff, and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is well suited to trees, and most areas are in 
hardwoods. Most areas have remained in woodland. Some 
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areas that were once cleared and planted to grass or 
small grain have reverted to hardwoods. The equipment 
limitation is moderate.. Plant competition is moderate. 
Seedlings survive and grow well if competing vegetation 
is controlled. Unwanted trees and shrubs can be con- 
trolled and removed by site preparation or by spraying, 
cutting, or girdling. Other management includes excluding 
livestock, harvesting mature trees, and saving desired 
seed trees. 

Soil features that affect the engineering use of this soil 
are the slope and the depth to bedrock. 

Limitations are severe for building sites, local roads 
and streets, and septic tank absorption fields because of 
the slope. 

If this soil is used as a building site, roads should be 
constructed on the contour. Diversion terraces and 
grassed waterways between lots reduce the erosion 
hazard. Structures and benching can also be used. Care 
should be taken so that the soil is disturbed -as little as 
possible during construction. Topsoil should be stockpiled 
and replaced as soon as possible after construction, and 
grass should be planted. When large areas are developed 
at once, soil erosion becomes a. serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. In places it is necessary to 
remove bedrock for basements, footings, and septic tank 
absorption fields. Capability subclass VIe; woodland sub- 
class 2r, 

WhA—Wheeling silt loam, 0 to 2 percent slopes. This 
nearly level, deep, well drained soil is on broad, convex 
swells that were beach ridges on terraces along the Ohio 
River. The terraces are higher in elevation than the ad- 
jacent alluvial soils. Areas are long and are generally 
parallel with the old river channel. They are slightly 
higher than the adjoining terrace soils. Areas are domi- 
nantly about 20 acres but range from 4 to 50 acres. 

In a typical profile the surface layer is brown silt loam 
about 8 inches thick. The subsoil is about 42 inches thick. 
The upper part is strong brown and yellowish brown, 
firm silt loam or silty clay loam, and the lower part is yel- 
lowish brown, firm clay loam. The substratum to a depth 
of 60 inches is brown loamy sand. 

On about 33 percent of the acreage, the surface layer is 
loam. On 10 percent it is fine sandy loam. In some areas 
the subsoil is loam. Many areas contain less sand. In some 
areas the substratum is silty clay loam. 

Included with this soil in mapping are three higher, 
wind-reworked areas similar to Wheeling soils. Also in- 
cluded are a few narrow areas less than 75 feet wide of 
Sciotoville soils. 

Available water capacity is high, and permeability is 
moderate. The organic matter content is moderate. Sur- 
face runoff is slow. Reaction is neutral or slightly acid in 
most cultivated areas. It is generally strongly acid in un- 
limed areas. The surface layer is friable and can be easily 
tilled throughout a wide range of moisture content. Root 
development is good. 


Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some areas are in hay or 
pasture, and a few remain in woodland. Many areas are 
used for building site development. 

This soil is well suited to corn, soybeans, and small 
grain. Crop residue and cover crops help maintain tilth 
and the organic matter content. 

This soil is well suited to hay or pasture. Overgrazing 
or grazing when the soil is too wet results in surface com- 
paction, surface runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by spray- 
ing, cutting, or girdling. Other management includes ex- 
cluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect engineering use of this soil are 
the moderate frost action potential, rapid permeability of 
the substratum, and fair compaction characteristics. 

Limitations are slight for building sites. They are 
moderate for local roads and streets because of the 
moderate frost action potential and low strength.’ The . 
base material needs to be strengthened with more suita- 
ble material. Good drainage ditches are needed. Limita- 
tions are also moderate for septic tank absorption fields 
because of wetness. There may be some seepage of 
leachates into ground water supplies. Capability class I, 
woodland subclass lo. 

WhB2—Wheeling silt loam, 2 to 6 percent slopes, 
eroded. This gently sloping, deep, well drained soil is on 
broad, convex swells that were beach ridges on terraces 
along the Ohio River. The terraces are higher in elevation 
than the adjacent alluvial soils. Areas are long and are 
generally parallel with the old river channel. They are 
slightly higher than the adjoining soils on terraces. They 
are dominantly about 7 acres but range from 38 to 15 
acres. 

In a typical profile the surface layer is brown silt loam 
about 6 inches thick. The subsoil is about 38 inches thick. 
The upper part is yellowish brown and strong brown, 
firm silt loam or silty clay loam, and the lower part is yel- 
lowish brown, firm clay loam. The substratum to a depth 
of 60 inches is brown loam. 

On about 25 percent of the acreage, the surface layer is 
loam. On 15 percent it is fine sandy loam. In some areas 
the subsoil is loam and sandy clay loam. Many areas con- 


‘tain less very fine sand. 


Included with this soil in mapping are areas of Wheel- 
ing soils on slopes of 6 to 18 percent, which are long, 
escarpmentlike breaks 10 to 80 feet wide. Also included 
are areas where the substratum is silty clay loam, a few 
areas of steeper Woodmere soils, and a few areas less 
than 75 feet wide of Sciotoville soils that have slopes of 1 
to 6 percent. 
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Available water capacity is high, and permeability is 
moderate. The organic matter content is moderate. Sur- 
face runoff is medium. Reaction is neutral or slightly acid 
in most cultivated areas. It is generally strongly acid in 
unlimed areas. The surface layer is friable and can be 
easily tilled throughout a wide range of moisture content. 
Root development is good. 

Most of the acreage is farmed. Many areas, however, 
are used as building sites. Many are in corn, soybeans, 
and small grain. Some are in hay or pasture, and a few 
are in woodland. 

This soil is very well suited to corn, soybeans, and small 
grain. Conservation practices are needed to control ero- 
sion and runoff in cultivated areas. Crop rotation, 
minimum tillage, terraces, contour farming, grassed 
waterways, or grade stabilization structures help prevent 
excessive soil loss. Crop residue and cover crops also help 
in maintaining tilth and the organic matter content. 

This soil is well suited to hay or pasture. Keeping this 
soil in grasses and legumes for hay or pasture is effective 
in controlling water erosion. Overgrazing or grazing when 
the soil is wet results in surface compaction, surface ru- 
noff, and poor tilth. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and restricted use dur- 
ing wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Plant competition is 
moderate. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by spray- 
ing, cutting, or girdling. Other management includes ex- 
cluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are the moderate frost action potential, rapid permeabili- 
ty of the substratum, and fair compaction characteristics. 

Limitations are slight for building sites. Limitations are 
moderate for local roads and streets because of the 
moderate frost action potential and low strength. The 
base material for roads should be strengthened with more 
suitable material. Leachates from septic tank absorption 
fields can enter ground water supplies. Capability sub- 
class IIe; woodland subclass 1o. 

Wm—Wilbur silt loam. This nearly level, deep, 
moderately well drained soil is on broad, very slight 
swells of the flood plains. Areas are long and narrow and 
are dominantly those nearest the stream channel. They 
are dominantly about 15 acres but range from 3 to 60 
acres. 

In a typical profile the surface layer is dark brown silt 
loam about 10 inches thick. The substratum between 10 
and 44 inches is dark brown and brown, friable, medium 
acid silt loam. It is mottled in the lower part. To a depth 
of 60 inches, it is gray, mottled silt loam. 

In a few areas this soil is not mottled. In some areas 
the subhorizons are strongly acid. In a few areas the soil 
is slightly more clayey throughout. 


Included with this soil in mapping are areas less than 
75 feet wide of Wakeland soils in drainageways. Also in- 
cluded are small areas of Zipp, Evansville, or Patton soils 
that are covered with 20 to 40 inches of alluvial material. 
The alluvium does not affect the use of the soil for crops. 

Available water capacity is very high, and permeability 
is moderate. The organic matter content is moderate. Sur- 
face runoff is slow. This soil has a seasonal high water 
table at a depth of 3 to 6 feet. It is subject to frequent 
flooding. Flooding lasts only a few hours except along 
major streams where it can last for as long as 5 or 6 days. 
Reaction in the surface layer is neutral to medium acid. 
The surface layer is friable, has good tilth, and can be 
easily tilled throughout a fairly wide range of moisture 
content. Root development is good. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. A few are in hay or 
pasture, and a few are in woodland. 

If protected from flooding, this soil is well suited to 
corn, soybeans, and small grain. Flooding is a major 
hazard. Levees are needed. Most flooding is for less than 
a day and does not permanently damage most crops. Con- 
servation practices, such as minimum tillage, use of crop 
residue, and green manure crops, help maintain and im- 
prove the organic matter content and tilth. 

This soil is suited to grasses and legumes for hay and 
pasture. If protected from: flooding, it is well suited to 
grasses and legumes. Overgrazing or grazing when the 
soil is wet results in surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, or restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is well suited to trees, and a few areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or removed 
by site preparation or. by spraying, cutting, or girdling. 
Other management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect engineering are the high frost 
action potential and poor compaction characteristics. This 
soil is subject to frequent flooding. 

Limitations are severe for building sites and septic 

tank absorption fields because of flooding. They are 
severe for local roads and streets because of the high 
frost action potential and flooding. 
_ If this soil is used as a building site, levees to protect it 
from flooding and adequate subsurface drainage to suffi- 
ciently lower the water table are needed. Sewage treat- 
ment plants are needed for effluent disposal. Selecting a 
building site that is not subject to flooding is suggested. 
Capability class I; woodland subclass 1o. 

Wo—Woodmere silty clay loam. This nearly level, 
deep, well drained soil occupies broad swells and swales 
on the ripplelike, nearly level flood plain. Areas are nar- 
row and long. They are dominantly about 20 acres but 
Panee from 5 to 80 acres. 
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In a typical profile the surface layer is dark brown, 
silty clay loam about 10 inches thick. The subsoil is about 
66 inches thick. The upper part is dark brown, firm, 
neutral .silty clay loam; the next part is brown and yel- 
lowish brown, firm, very strongly acid silty clay loam and 
silty clay; and the lower part is brown, firm, very 
strongly acid silty clay loam. The substratum to a depth 
of 84 inches is brown, strongly acid light silty clay loam. 
In some areas gray mottles are at a depth of 30 inches or 
more. 

Included with this soil in mapping are small narrow 


areas less than 50 feet wide of Huntington and Newark . 


soils. 

Available water capacity is high, and permeability is 
moderately slow. The organic matter content is moderate. 
Surface runoff is slow. This soil is flooded annually during 
winter and spring for a period of 4 to 14 days. Reaction in 
the surface layer is neutral. The surface layer is friable, 
has good tilth, and can be easily tilled throughout a wide 
range of moisture content. Root development is good. 

Most of the acreage is farmed. Most areas are used for 
corn and soybeans. Only a few areas are woodland. 

This soil is well suited to corn and soybeans. If pro- 
tected from flooding in winter and spring, it is suited to 
small grain. Flooding is a major hazard. Levees are 
needed. Conservation practices, such as minimum tillage, 
use of crop residue, and green manure crops, help to 
maintain and improve the organic matter content and 
tilth. 

Unless protected from flooding, this soil is poorly 
suited to grasses and legumes for hay and pasture. If pro- 
tected, it is well suited. Overgrazing or grazing when the 
soil is wet results in surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is well suited to trees, and a few areas are in 
hardwoods. Plant competition is moderate. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs ean be controlled or removed 
by site preparation or by spraying, cutting, or girdling. 

Soil features that affect the engineering use of this soil 
are low strength, shrinking and swelling, frost action 
potential, and moderately slow permeability. The soil is 
subject to frequent flooding. 

Limitations are severe for building sites and septic 
tank absorption fields because of flooding. Also, they are 
severe for building sites because of low strength and 
shrinking and swelling. They are severe for local roads 
and streets because of frost action, flooding, and low 
strength. 

If this soil is used as a building site, levees must be 
built to prevent flooding. Selecting an alternate site that 
is not subject. to flooding is suggested. Capability class: I; 
woodland subelass lo. 

ZaB2—Zanesville silt loam, 2 to 6 percent slopes, 
eroded. This gently sloping, deep, well drained soil is on 
narrow convex ridgetops and side slopes on the uplands. 


It has a fragipan. Areas are long and irregular. They are 
dominantly about 12 acres but range from 3 to 80 acres. 

In a typical profile the surface layer is dark brown silt 
loam about 7 inches thick. The subsoil is about 52 inches 
thick. The upper part is strong brown, firm silty clay 
loam and heavy silt loam; the middle part is a brown, 
very firm, brittle heavy silt loam fragipan; and the lower 
part is yellowish brown, friable loam. The substratum 
from a depth of 59 to 68 inches is yellowish brown loam. 
Siltstone and sandstone are below. 

In some areas the fragipan is at a depth of 33 to 36 
inches, and in some it is mottled. In some areas bedrock is 
below a depth of 80 inches. 

Included with this soil in mapping are a few areas of 
Tilsit soils, a few areas of Zanesville soils where slopes 
are 0 to 2 percent, and a few areas each less than 2 acres 
of more severely eroded Zanesville soils. Also included 
are areas less than 50 feet wide in drainageways of 
wetter soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is moderate. Surface 
runoff is medium in cultivated areas. Reaction in the sur- 
face layer varies widely as a result of local liming prac- 
tices. It is generally strongly acid in unlimed areas. The 
soil has a slowly permeable fragipan at a depth of about 
27 to 33 inches. The pan restricts the depth to which . 
roots and air penetrate. The water table is perched above 
the fragipan early in spring for a short time. Thus, the 
soil is wet in spring. It tends to be droughty late in 
summer. The surface layer is friable and can be easily 
tilled throughout a fairly wide range of moisture content. 

Most of the acreage is farmed. Many areas are used for 
corn, soybeans, and small grain. Some are used for hay or 
pasture, and a few are in woodland. 

This soil is well suited to corn, soybeans, and small 
grain. The slowly permeable fragipan is a major limita- 
tion, and erosion is a major hazard. Conservation prac- 
tices are needed to control erosion and runoff in cul- 
tivated areas. Crop rotation, minimum tillage, terraces, 
diversions, contour farming, grassed waterways, or grade 
stabilization structures help prevent excessive soil loss. 
Crop residue and cover crops also help to control erosion 
and to improve and maintain tilth and the organic matter 
content. 

Keeping this soil in grasses and legumes for hay or 
pasture is effective in controlling water erosion. This soil 
is poorly suited to deep rooted legumes, such as alfalfa, 
because the slowly permeable fragipan restricts 
downward movement of roots and air. Overgrazing and 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, or 
restricted use during wet periods help to keep the 
pasture andl the soil in good condition. 

This soil is suited to trees, but only a few areas remain 
in woodland. Much abandoned farmland has naturally 
revegetated to hardwoods. The equipment limitation is 
slight. The hazard of windthrow is moderate, and plant 
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competition is slight. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, slow permeability in 
the fragipan, and depth to bedrock. 

Limitations are severe for building sites because of 
wetness. They are severe for local roads and streets 
because of frost action. Good drainage ditches are needed. 
Limitations are severe for septic tank absorption fields 
because of slow permeability. 

If this soil is used as a building site, subsurface 
drainage adjacent to the uphill side of the building can 
cut off seepage on the fragipan. Septic tank filter fields 
function poorly. Larger fields or sewage treatment plants 
are needed. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should be stockpiled and 
replaced as soon as possible after construction, and grass 
should be planted. When large areas are developed at 
once, soil erosion becomes a serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. In places bedrock has to be 
removed. Capability subclass Ile; woodland subclass 30. 

ZaC—Zanesville silt loam, 6 to 12 percent slopes. 
This sloping, deep, well drained soil is on side slopes on 
the uplands. Areas are long and narrow and irregular. 
They are dominantly about 10 acres but range from 3 to 
12 acres. 

In a typical profile the surface layer is dark grayish 
brown silt loam about 3 inches thick. The subsurface layer 
is yellowish brown silt loam about 6 inches thick. The sub- 
soil is about 46 inches thick. In sequence downward it is 
strong brown, firm silt loam and silty clay loam; a brown, 
very firm, brittle silt loam and loam fragipan; and yel- 
lowish brown, friable loam. The substratum to a depth of 
60 inches is yellowish brown loam. Siltstone and sand- 
stone are below. In a few plowed areas the surface layer 
is brown. 

Included with this soil in mapping are a few areas less 
than 2 acres of severely eroded Zanesville soil; small 
areas less than 20 feet wide of Johnsburg and Tilsit soils 
that have a dark grayish brown or dark gray surface 
layer; and a few areas less than 50 feet wide in 
drainageways of wetter soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is moderate or low 
because part of the original surface layer has been 
removed by erosion. Surface runoff is rapid in cultivated 
areas. Reaction in the surface layer varies widely as a 
result of local liming practices. It is generally strongly 
acid in unlimed areas. The slowly permeable fragipan at a 
depth of about 27 to 32 inches restricts the depth to 
which roots and air penetrate. The water table is perched 
above the fragipan early in spring for short periods. Thus, 
the soil is wet in spring. It tends to be droughty late in 


summer. The surface layer is friable and can be easily 
tilled throughout a fairly wide range of moisture content. 

Some of the acreage is farmed. Some areas are used for 
corn, soybeans, and small grain. Some are used for hay or 
pasture. Most areas are in woodland. 

This soil is suited to corn, soybeans, and small grain. 
The slowly permeable fragipan is a major limitation, and 
erosion is a major hazard. The hazard of erosion is severe 
in cultivated areas. To control erosion and reduce runoff 
in cultivated areas, conservation practices are needed. 
Crop rotation, minimun tillage, terraces, diversions, con- 
tour farming, grassed waterways, or grade stabilization 
structures are needed to prevent excessive soil loss. Crop 
residue and cover crops reduce runoff and control erosion. 
They also help in maintaining tilth and the organic matter 
content. 

This soil is well suited to grasses and legumes for hay 
or pasture, which is effective in controlling water erosion. 
This soil is poorly suited to deep rooted legumes, such as 
alfalfa, because the slowly permeable fragipan restricts 
downward movement of roots and air. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, or 
restricted use during wet periods keep the pasture or hay 
and the soil in good condition. 

This soil is suited to trees, and most areas remain in 
woodland. The equipment limitation is slight. The hazard 
of windthrow is moderate, and plant competition is slight. 
Seedlings survive and grow well when competing vegeta- 
tion is controlled. Unwanted trees and shrubs can be con- 
trolled or removed by site preparation or by spraying, 
cutting, or girdling. Additional management includes ex- 
cluding livestock, harvesting mature trees, and saving 
seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, slow permeability in 
the fragipan, the slope, and the depth to bedrock. 

Limitations are severe for building sites because of 
wetness. They are severe for local roads and streets 
because of frost action. Good drainage ditches are needed. 
Limitations are severe for septic tank absorption fields 
because of slow permeability. 

If this soil is used as a building site, subsurface 
drainage adjacent to the uphill side of the building can 
cut off seepage on the fragipan. Septic tank filter fields 
function poorly. Larger fields or sewage treatment plants 


are needed. Diversion terraces and grassed waterways 


between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should be stockpiled and 
replaced as soon as possible after construction, and grass 
should be planted. When large areas are developed at 
once, soil erosion becomes a serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. Bedrock has to be removed in 
places. Capability subclass IIIe; woodland subclass 30. 
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ZaC3—Zanesville silt loam, 6 to 12 percent slopes, 
severely eroded. This sloping, deep, well drained soil is on 
side slopes on the uplands. It has a fragipan. Areas are 
long and narrow and irregular. They are dominantly 
about 10 acres but range from 3 to 12 acres. 

In a typical profile the surface layer is yellowish brown 
silt loam about 7 inches thick. The subsoil is about 32 
inches thick. In sequence downward it is strong brown, 
firm and very firm silt loam or silty clay loam; a brown, 
very firm, brittle silt loam and loam fragipan; and yel- 
lowish brown, friable loam. The substratum from 39 to 45 
inches is yellowish brown loam. Siltstone and sandstone 
are below. 

In many areas the brittle layer is at a depth of about 
17 to 23 inches, and in some areas the fragipan is poorly 
expressed. 

Included with this soil in mapping are areas of John- 
sburg and Tilsit soils on toe slopes, which are a few feet 
wide, and some areas of Wellston soils where slopes are 
10 to 15 percent. Also included are a few areas in which 
gullies are as much as 4 feet deep; small areas of 
Zanesville soils that have a thin alluvium deposit; and 
small areas less than 50 feet wide in drainageways of 
wetter soils that formed in alluvium. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is low because part of 
the original surface layer has been removed by erosion. 
Surface runoff is rapid. Reaction in the surface layer va- 
ries widely as a result of local liming practices. It is 
generally strongly acid in unlimed areas. The slowly 
permeable fragipan at a depth of about 23 to 25 inches 
restricts the depth to which roots and air penetrate. The 
water table is perched above the fragipan for short 
periods early in spring. Thus, the soil is wet in spring. It 
tends to be droughty late in spring. The surface layer is 
friable. Tilling within the proper range of moisture con- 
tent reduces soil compaction and the tendency to clod. 

Some of the acreage is farmed. Some areas are used for 
corn, soybeans, and smail grain, and some are used for 
hay or pasture (fig. 12). A few areas are woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain, because the hazard of further loss through erosion 
is very severe. The slowly permeable fragipan is a major 
limitation, and erosion is a major hazard. The conserva- 
tion practices needed to control erosion, recluce runoff, 
and prevent excessive soil loss are crop rotation, 
minimum tillage, terraces, diversions, contour farming, 
grassed waterways, or grade stabilization structures. 
Crop residue and cover crops help to reduce runoff and 
control erosion. They also help in maintaining tilth and 
the organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture. This use is effective in controlling water ero- 
sion. This soil is poorly suited to deep rooted legumes, 
such as alfalfa, because the slowly permeable fragipan 
restricts downward movement of roots and air. Overgraz- 
ing and grazing when the soil is wet causes surface com- 
paction, excessive runoff, and poor tilth. Proper stocking 


rates, pasture rotation, additions of lime and fertilizer ac- 
cording to the results of soil tests and plant needs, timely 
deferment of grazing, or restricted use during wet 
periods help to keep the pasture and the soil in good con- 
dition. 

This soil is suited to trees. Most areas were abandoned 
cropland, which naturally revegetated to hardwoods. 
Some areas remain in woodland. The hazard of windthrow 
and plant competition is slight. Seedlings survive and 
grow well if competing vegetation is controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. Other management includes excluding livestock, 
harvesting mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, slow permeability in 
the fragipan, the slope, and depth to bedrock. 

Limitations are severe for building sites because of 
wetness. They are severe for local roads and streets 
because of frost action. Good drainage ditches are needed. 
Limitations are severe for septic tank absorption fields 
because of slow permeability. 

If this soil is used as a building site, subsurface 
drainage adjacent to the uphill side of the building can 
cut off seepage on the fragipan. Septic tank filter fields 
function poorly. Larger fields or sewage treatment plants 
are needed. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should be stockpiled and 
replaced as soon as possible after construction, and grass 
should be planted. When large areas are developed at 
once, soil erosion becomes a serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. Bedrock has to be removed in 
some areas. Capability subclass IVe; woodland subclass 
30. 

ZaD—Zanesville silt loam, 12 to 18 percent slopes. 
This sloping, deep, well drained soil is on narrow side 
slopes on the uplands. It has a fragipan. Areas are long, 
narrow, and irregular. They are dominantly about 8 acres 
but range from 2 to 14 acres. 

In a typical profile the surface layer is dark grayish 
brown silt loam about 3 inches thick. The subsurface layer 
is yellowish brown silt loam about 4 inches thick. The sub- 
soil is about 38 inches thick. The upper part is strong 
brown, firm silt loam and silty clay loam; the middle part 
is.a brown, very firm, brittle loam and silt loam fragipan; 
and the lower part is yellowish brown, friable loam. The 
substratum to a depth of 50 inches is yellowish brown 
loam. Siltstone and sandstone are below. 

In a few areas the entire fragipan is loam. In plowed 
areas the surface layer is yellowish brown or brown and 
is about 7 inches thick. 

Included with this soil in mapping are small areas of 
Wellston soils, small areas of Tilsit and Johnsburg soils at 
the base of I to 6 percent slopes, and a few areas of gul- 
lies that are as much as 4 feet deep. 


48 SOIL SURVEY 


Available water capacity is moderate, and permeability 
is slow. The organic matter content is typically moderate. 
In cultivated areas it is low because part of the original 
surface layer has been removed by erosion. Surface ru- 
noff is typically rapid. In cultivated areas it is very rapid. 
Reaction in the surface layer varies widely as a result of 
local liming practices. It is generally strongly acid in un- 
limed areas. The slowly permeable fragipan at a depth of 
about 23 to 29 inches restricts the depth to which roots 
and air penetrate. The soil is wet in spring and tends to 
be droughty late in summer. The surface layer is friable 
and can be easily tilled throughout a fairly wide range of 
moisture content. 

Some of the acreage is farmed. Some areas are used for 
corn, soybeans, and small grain. Some are in hay or 
pasture. Most of the acreage is woodland. 

This soil is very poorly suited to corn, soybeans, and 
small grain. Most row crops and small grain are grown so 
that stands of grasses and legumes can be reestablished. 
The slowly permeable fragipan is a major limitation, and 
erosion is a major hazard. If this soil is cultivated, the 
hazard of erosion is severe. Conservation practices are 
needed to control erosion and runoff. Minimum tillage, 
diversions, and grassed waterways help to prevent exces- 
sive soil losses. Crop residue and cover crops help to 
reduce runoff and control erosion. They also help in main- 
taining tilth and the organic matter content. 

This soil is suited to grasses and legumes for hay or 
pasture, and this use is effective in controlling water ero- 

‘gion. This soil is poorly suited to deep rooted legumes, 
such as alfalfa, because the slowly permeable fragipan 
restricts downward movement of roots. Overgrazing and 
grazing when the soil is too wet causes surface compac- 
tion, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, timely deferment of grazing, or 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

The soil is suited to trees, and most areas remain in 
woodland. The equipment limitation is moderate. The 
hazard of windthrow is moderate, and plant competition is 
slight. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by spray- 
ing, cutting, or girdling. Additional management. includes 
excluding livestock, harvesting mature trees, and saving 
desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, slow permeability in 
the fragipan, the slope, and depth to bedrock. 

Limitations are severe for building sites because of the 
slope and wetness. They are severe for local roads and 
streets because of the slope and frost action. Good 
drainage ditches are needed. Limitations are severe for 
septic tank absorption fields because of slow permeability. 

If this soil is used as a building site, subsurface 
drainage adjacent to the uphill side of the building can 
cut off seepage on the fragipan. Septic tank filter fields 
function poorly. Larger fields or sewage treatment plants 


are needed. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should be stockpiled and 
replaced as soon as possible after construction, and grass 
should be planted. When large areas are developed at 
once, soil erosion becomes a serious problem. Develop- 
ment of random lots -is preferable. Sediment-settling 
basins can control silting. In some places bedrock has to 
be removed. Capability subclass [Ve; woodland subclass 
3r. 

ZaD3—Zanesville silt loam, 12 to 18 percent slopes, 
severely eroded. This strongly sloping, deep, well drained 
soil is on narrow side slopes on the uplands. Areas are 
long and irregular. They are dominantly about 7 acres but 
range from 3 to 10 acres. 

In a typical profile the surface layer is yellowish brown 
silt loam about 7 inches thick. The subsoil is about 29 
inches thick. The upper part is strong brown, firm silty 
clay loam and silt loam; the middle part is a brown, very 
firm, brittle loam fragipan; and the lower part is yel- 
lowish brown, friable loam. The substratum to a depth of 
44 inches is yellowish brown loam. Siltstone and sand- 
stone are below. The fragipan is at a depth of 28 to 24 
inches. 

In many areas the brittle layer is at a depth of about 7 


‘to 23 inches. In places the fragipan is poorly expressed. 


Included with this soil in mapping are small areas of 
Johnsburg and Tilsit soils on toe slopes of | to 6 percent. 
Also included are some small areas of Wellston soils and a 
few areas in which gullies are as much as 5 feet deep. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is low because part of 
the original surface layer has been removed by erosion. 
Surface runoff is very rapid in cultivated areas. Reaction 
in the surface layer varies widely as a result of local lim- 
ing practices. It is generally strongly acid in unlimed 
areas. The slowly permeable fragipan.at a depth of about 
23 inches and the brittle subsoil at a depth of 3 to 7 
inches restrict the depth to which roots and air penetrate. 
This soil is wet in spring and tends to be droughty late in 
summer. The surface layer is friable. Tilling within the 
proper range of moisture content reduces soil compaction 
and the tendency to clod. 

Some of the acreage is farmed. A few areas are used 
for corn, soybeans, and small grain. A few are in 
woodland. Most of the acreage is in hay or pasture. 

This soil is poorly suited to corn, soybeans, and small 
grain because the hazard of further loss through erosion 
is very severe. Because each area is narrow, it is farmed 
with the adjoining soils on uplands. It is occasionally used 
for small grain, corn, or soybeans to reestablish grasses 
and legumes. The slowly permeable fragipan is a major 
limitation, and erosion is a major hazard. This soil is wet 
in spring and tends to be droughty late in summer. Con- 
servation practices, such as minimum tillage and the 
return of crop residue, are needed to prevent excessive 
soil loss. Crop rotations that include grass most of the 
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time are most effective in reducing surface runoff and 
controlling erosion. They also help in maintaining tilth and 
the organic matter content. 

This soil is suited to grasses and legumes for hay or 
pasture. This use is effective in controlling water erosion. 
This soil is very poorly suited to deep rooted legumes, 
such as alfalfa, because the slowly permeable fragipan 
restricts downward movement of roots. Overgrazing and 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, additions of lime and fertilizer according 
to soil test results and plant needs, timely deferment of 
grazing, or restricted use during wet periods help to keep 
the ‘pasture and the soil in good condition. 

This soil is suited to trees. Most areas are abandoned 
cropland, but some remain in woodland. The equipment 
limitation is moderate. The hazard of windthrow: is 
moderate, and plant competition is slight. Seedlings sur- 
vive and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or removed 
by site preparation or by spraying, cutting, or girdling. 
Other management includes excluding livestock, harvest- 
ing mature trees, and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are the high frost action potential, slow permeability in 
the fragipan, the slope, and depth to bedrock. 

Limitations are severe for building sites because of the 
slope and wetness. They are severe for local roads and 
streets because of the slope and frost action. Good 
drainage ditches are needed. Limitations are severe for 
septic tank absorption fields because of slow permeability. 

If this soil is used as a building site, subsurface 
drainage adjacent to the uphill side of the building can 
eut off seepage on the fragipan. Septic tank filter fields 
function poorly. Larger fields or sewage treatment plants 
are needed. Diversion terraces and grassed waterways 
between lots reduce the erosion hazard. Care should be 
taken so that the soil is disturbed as little as possible dur- 
ing construction. Topsoil should. be stockpiled and 
replaced as soon as possible after construction, and grass 
should be planted. When large areas are developed at 
once, soil erosion becomes a serious problem. Develop- 
ment of random lots is preferable. Sediment-settling 
basins can control silting. In places bedrock has to be 
removed. Capability subclass VIe; woodland subclass 3r. 

Zp—Zipp silty clay loam. This nearly level, deep, very 
poorly drained soil is on broad flats or very slightly con- 
cave terraces. Areas are very large, very broad, long, and 
irregular. They are dominantly about 2,000 acres bit 
range from 50 to 5,000 acres. 

In a typical profile the surface layer is dark gray, mot- 
tled silty clay loam about 10 inches thick. The subsoil is 
dark gray and gray, mottled firm silty clay about 38 
inches thick. The substratum to a depth of 60 inches is 
dark gray and yellow, mottled, stratified silty clay. 

In many areas the surface layer is silty clay. In some 
areas 10 to 20 inches of recent alluvium is on the surface. 
In some the surface layer is very dark gray. 


Included with this soil in mapping are a few small 
dome-shaped areas of McGary soils. 

Available water capacity is moderate, and permeability 
is slow. The organic matter content is moderate. Surface 
runoff is very slow, and in some areas is ponded (fig. 18, 
top). This soil has a high water table that is at a depth of 
0 to 1 foot during a considerable part of the year. Reac- 
tion in the surface layer is usually neutral. The surface 
layer has a high percentage of clay and tends to clod (fig. 
13, bottom) unless it is tilled within only a narrow range 
of moisture content. Rooting depth is restricted by the 
high water table. Artificial drainage is needed for op- 
timum growth of crops. 

Most of the acreage is farmed. Most areas are used for 
corn, soybeans, and small grain. Only a few areas are in 
hay and pasture and woodland. 

If adequately drained, this soil is well suited to corn, 
soybeans, and small grain. Drainage has been installed on 
nearly all the acreage. Wetness is the major limitation on 
this clayey soil. With proper drainage, a conservation 
cropping system that includes row crops most of the time 
ean be used. Other conservation practices, such as, 
minimum tillage, crop residue, and green manure crops, 
help to maintain and improve the organic matter content 
and tilth. 

This soil is well suited to grasses and legumes for hay 
and pasture but is poorly suited to deep rooted legumes, 
such as alfalfa. Drainage is necessary for high yields. 
Only a small acreage is used as pasture because grazing 
under wet conditions results in surface compaction and 
poor tilth. Proper stocking rates, pasture rotations, and 
restricted use when the soil is wet help to keep the 
pasture and the soil in good condition. 

This soil is suited to, trees, but only a few scattered 
areas are in woodland. The equipment limitation is severe. 
Plant competition, seedling mortality, and the hazard of 
windthrow. are severe. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. Additional manage- 
ment includes excluding wildlife,.harvesting mature trees, 
and saving desired seed trees. 

Soil features that affect the engineering use of this soil 
are a seasonal high water table, fair to poor stability and 
compaction characteristics, high shrink-swell potential, a 
high clay content, and slow permeability. 

Limitations are severe for building sites because of a 
high water table, high shrink-swell potential, and flooding. 
They are severe for local roads and streets because of 
high shrink-swell potential, wetness, and low strength. 
The base material needs to be strengthened. Limitations 
are severe for septic tank absorption fields because of: 
wetness or flooding. Slow:permeability and a high clay — 
content also cause severe limitations. 

The high water table can be lowered if an adequate 
drainage system is installed. If this soil is used as a build- 
ing. site, adequate subsurface and surface drainage to suf- 
ficiently lower the water table is needed. Care should be 
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taken to maintain a constant moisture content to reduce 
shrinking and swelling. Larger septic tank absorption 
fields or sewage treatment plants are needed. Capability 
subclass IIIw; woodland subclass 2w. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for specified 

_land uses ean be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
elosely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


RUSSEL McCorMICk, extension agent, county extension coordinator, 
helped prepare this section. 


The pages that follow describe major management con- 
cerns in using the soil for crops and pasture. They pro- 
vide information on the crops and pasture plants best 
suited to the soil, including some not commonly grown in 
the survey area; explain the system of land capability 
classification used by the Soil Conservation Service; and 
list the predicted yields of the main crops, hay, and 
pasture. 

This part of the survey also provides information on 
the overall agricultural potential and on needed practices 
for those in the agri-business sector—equipment dealers, 
drainage contractors, fertilizer companies, processing 
companies, planners, conservationists, and others. For 
each kind of soil, information on management is presented 
under the heading “Soil maps for detailed planning.” In 
planning management systems for individual fields or 
farms, check the detailed information in the description of 
each soil. 

More than 114,000 of the 250,240 acres in Warrick 


‘County was in crops and pasture in 1967, according to the 


Conservation Needs Inventory (3). Of this, 60,380 acres 
was row crops; 12,500 acres, close grown crops; 15,000 
acres, rotational hay and pasture; and 16,030 acres, per- 
manent pasture. In 1973, about 31,600 acres of corn 
produced an average of more than 86 bushels per acre 
and 80,700 acres of soybeans produced an average of 
more than 22 bushels per acre. In a normal year 4 years 
earlier, yields were 95 bushels per acre of corn and 34 
bushels per acre of soybeans. Each crop produced about 
one quarter of the total farm income. 

Almost all of the acreage in close grown crops is in soft 
red winter wheat. A few acres are in grain sorghum, bar- 
ley, and winter oats. In 1978, the winter wheat yield was 
29 bushels per acre. Four years earlier, it was 88 bushels 
per acre. Double-cropped soybeans in wheat stubble 
produce one-half to two-thirds the yield of full-season 
soybeans. The hay yield was 1.6 tons per acre in 1969 and 
2.0 tons per acre in 1978. It is expected to be 2.4 tons per 
acre in 1980 and 2.65 tons per acre in 1985 (8). 

The potential of soils in Warrick County for increased 
production of food is good. Production on the better soils, 
generally in the southwestern part of the county, will con- 
tinue to increase as technology and crop varieties im- 
prove. Production on the poorer soils, generally in the 
northeastern part, will increase more slowly. Land is 
being taken out of food production for urban expansion in 
the Newburgh, Chandler, and Boonville area and for sur- 
face mining of coal in the’ uplands throughout the county. 
Surface mine lands are being returned to pasture and 
cropland. The potential is good for hayland and pasture. 
Many erodible areas in clean tilled row crops would be 
better used as fescue pasture. No-till planting of row 
crops is a major method of using erodible soils while 
keeping soil loss within tolerable limits. The use of dou- 
ble-crop no-till winter wheat and soybeans provides cover 
to reduce erosion. Double cropping after hay and wheat is 
profitable in most years. If the soil is too dry, the second 
crop should not be planted. 
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There will be a small increase in the acreage farmed if 
surface mined areas are returned to pasture and grain 
crops. Information in this survey can help land use deci- 
sions that will influence the future role of farming in the 
county. Refer to the section “General soil map for broad 
land use planning.” 

Soil erosion is a major hazard on about 45 percent of 
the cropland, hayland, and pasture, where slopes are more 
than 2 percent. These areas are the Alford, Gilpin, 
Hosmer, Markland, Muren, Pekin, Sciotoville, Tilsit, 
Uniontown, Wellston, Wheeling, and Zanesville soils and 
Orthents. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the plow 
layer is lost and part of the subsoil is incorporated into 
the plow layer. Loss of the surface layer is especially 
damaging to soils that have a clayey subsoil, such as Mar- 
kland soils; to soils that have a fragipan, which limits the 
depth of root penetration, such as Hosmer, Pekin, 
Sciotoville, Tilsit and Zanesville soils; and to soils that are 
shallower to bedrock, such as the Gilpin and Wellston 
soils. Second, soil erosion plugs ditches, streams, and 
rivers and spreads sediment on the flood plains. Erosion 
control minimizes the pollution of streams and rivers by 
sediment and chemicals, thus improving water quality for 
drinking, industry, recreation, and aquatic life. 

Severely eroded soils are more difficult to till and have 
poorer seed germination and plant growth than less 
eroded soils. The fragipan or an altered fragipan layer is 
near the plow layer in many severely eroded areas of 
Hosmer and Zanesville soils. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. Vegetative 
cover on the soil controls losses of soil through erosion. 
Grasses and legumes for hay and pasture reduce almost 
all erosion and provide improved tilth and nitrogen from 
the legumes. No-till planted row crops in hay or pasture 
or in wheat stubble or corn fodder reduce soil loss 
through erosion to a tolerable level on many sloping soils 
that would be severely damaged by clean tillage. 

There are some narrow steeper slopes on which farm- 
ing is impractical. These areas are better suited to per- 
manent grass. Markland soils are an example of such 
areas. 

Minimum tillage is beneficial for all soils. Leaving crop 
residue on the surface helps to increase infiltration, im- 
prove tilth, and reduce the hazard of erosion. On wet 
soils, minimum tillage includes chisel plowing, no-till 
planting of soybeans in wheat stubble, and working the 
seedbed fewer times. In well drained and moderately well 
drained areas the soils are sloping and erosion is a hazard. 
Minimum tillage in these areas includes no-till planting of 
corn or soybeans in wheat stubble and chisel plowing on 
the contour. 

Terraces and diversions shorten the length of slopes 
and thus reduce surface runoff and erosion. They are ef- 
fective on most soils that could be grain cropped occa- 
sionally. On the Hosmer, Tilsit, and Zanesville soils, which 


have a fragipan, it is best to rip the fragipan in those 
areas where cuts have been made during construction and 
add lime and fertilizer. These soils may be seepy on the 
fragipan when they are wet. 

Although contour tillage is effective in erosion control, 
it is seldom used. 

Grassed waterways are used to restrict meandering ru- 
noff to a channel and filter out sediment. These areas, 
which are usually wetter than the surrounding soils, are 
generally less than 40 feet wide. They impede tillage. 

Information on erosion control practices is available at 
the local Soil Conservation Service office. 

Soil drainage is the major management limitation on 
about 48 percent of the cropland, hayland, and pasture in 
Warrick County. These areas are the Bartle, Birds, Bon- 
nie, Evansville, Henshaw, Iva, Johnsburg, McGary, 
Newark, Peoga, Stendal, Wakeland, Weinbach, and Zipp 
soils. The clayey subsoil of the McGary and Zipp soils 
restricts permeability in the subsoil. The fragipan in the 
Bartle and Johnsburg soils restricts permeability, and 
surface drainage is the only practical method of water 
removal. Flooding is an additional hazard on the Birds, 
Bonnie, Newark, Stendal, and Wakeland soils. It is a 
hazard on the well drained and moderately well drained 
Huntington, Steff; Wilbur, and Woodmere soils also. 

The design of surface and subsurface drainage systems 
varies with the kind of soil. It depends on permeability, 
lateral movement, and availability of an outlet. 

Soil fertility is basically low except in the soils of the 
Ohio River flood plain and in the poorly drained and very 
poorly drained soils of the lake plains. The flood plain 
soils are Huntington, Newark, and Woodmere soils, and 
the lake plain soils are Evansville, Patton, and Zipp soils. 
These soils do not require liming; however, fertilizers 
should be applied to all soils in the county for maximum 
yields. On all soils the addition of fertilizer and lime 
should be based on the results of soil tests, crop needs, 
and expected yields. Purdue University Experiment 
Station can help determine fertilizer and lime needs. 

Soil tilth is an important factor in seed germination and 
surface water infiltration. In areas of poor tilth, poor ger- 
mination and uneven stands are common. Generally, tilth 
is poor or fair. In severely eroded areas it is poor. Struc- 
ture is destroyed by mismanagement, such as plowing 
when the soil is too wet. Puddling at the surface produces 
a crust, which is nearly impermeable and which increases 
surface runoff. Incorporating crop residue and manure 
into the surface layer improves tilth. 

Fall plowing on the clayey Zipp soil improves structure. 
This soil is wet in spring, and if plowed wet it becomes 
cloddy when dry. The upland soils, the soils on stream 
flood plains, and the somewhat poorly drained to well 
drained soils on terrace plains are very silty. These soils 
puddle, flow, and pack so that structure is destroyed. 
They have to be replowed in spring. 

Field crops suited to the soils and climate include many 
that are not currently grown in the county. The main 
grain crops are corn, soybeans, and soft red winter wheat. 
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Minor grain crops include grain sorghum, barley, winter 
oats, rye, and buckwheat. They are grown as feed for 
livestock. White corn and popcorn are raised as specialty 
crops. 

The main grasses are fescue, orchardgrass, ryegrass, 
bromegrass, timothy, and bluegrass. The main legumes 
are red clover and lespedeza, and there are small areas of 
alfalfa and sweetclover for dairy cattle hay. 

Specialty crops include 10 acres of burley and dark 
tobacco and 120 acres of apple and peach orchards. Some 
nursery stock farms are in the county. Tobacco is grown 
on the Hosmer soils. If restrictions were lifted, the tobac- 
co would be better suited to the Wheeling soils, where it 
is grown in nearby Spencer County. The acreage of apple 
and peach orchards could be greatly increased. The well 
drained Alford soils are suitable. The hazard of frost is 
common. It is explained under the heading “Climate.” 

Latest information and suggestions for growing special- 
ty crops are available through the Purdue University Ex- 
periment Station or local offices of the Cooperative Ex- 
tension Service or Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 4. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or is not. commonly grown on the soil. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate and 
the soil. A few farmers may be obtaining average yields 
higher than those shown in table 4. 

The management needed to achieve the indicated. yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 


The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
two levels: capability class and subclass. These levels are 
defined in the following paragraphs. A survey area may 
not have soils of all classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or c, 
to the class numeral, for example, IIe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
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or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c¢, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability subclass is identified in the description 
of each soil mapping unit in the section “Soil maps for 
detailed planning.” 


Woodland management and productivity 


MITCHELL G. HASSLER, forester, Soil Conservation Service, assisted 
in preparing this section. 

Table 5 contains information useful to woodland owners 
or forest managers planning use of soils for wood crops. 
Map unit symbols for soils suitable for wood crops are 
listed, and the ordination (woodland suitability) symbol 
for each soil is given. All soils bearing the same ordina- 
tion symbol require the same general kinds of woodland 
management and have about the same potential produc- 
tivity. 

The first part of the ordination symbol, a number, in- 
dicates the potential productivity of the soils for impor- 
tant trees. The number 1 indicates very high productivity; 
2, high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; 1, excessive water in or on the soil; t, toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and 7, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priori- 
ty in placing the soil into a limitation class is in the fol- 
lowing order: x, w, t, d, ¢, s, f, and r. 

In table 5 the soils are also rated for a number of fac- 
tors to be considered in management. Slight, moderate, 
and severe are used to indicate the degree of major soil 
limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is slight if the 
expected soil loss is small, moderate if some measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent excessive 
loss of soil. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management or 
harvesting. A rating of slight indicates that use of equip- 
ment is not limited to a particular kind of equipment or 


time of year; moderate indicates a short seasonal limita- 
tion or a need for some modification in management or 
equipment; severe indicates a seasonal limitation, a need 
for special equipment or management, or a hazard in.the 
use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. 
Seedlings from good planting stock that are properly 
planted during a period of sufficient rainfall are rated. A 
rating of slight indicates that the expected mortality of 
the planted seedlings is less than 25 percent; moderate, 25 
to 50 percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods of 
excessive soil wetness and moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index (fig. 14). This 
index is the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Important trees are those 
that woodland managers generally favor in intermediate 
or improvement cuttings. They are selected on the basis 
of growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Engineering 


Max L. EvANs, State conservation engineer, Soil Conservation Ser- 
vice, assisted in preparing this section. 

This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used. in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 


r 


material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 

perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
phed to each major horizon of each soil or to the entire 
profile. 
_ These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well wnderstood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 6 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 7, for sanitary 
facilities. Table 9 shows the kind of limitations for water 
management. Table 8 shows the suitability of each kind of 
soil as a source of construction materials. 


The information in the tables, along with the soil map, 


the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 
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Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 6. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 

Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
and open ditches. Such digging or trenching is influenced 
by soil wetness caused by a seasonal high water table; the 
texture and consistence of soils; the tendency of soils to 
cave in or slough; and the presence of very firm, dense 
soil layers, bedrock, or large stones. In addition, excava- 
tions are affected by slope of the soil and the probability 
of flooding. Ratings do not apply to soil horizons below a 
depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is in- 
dicated. 

Dwellings and small commercial buildings referred to 
in table 6 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 6 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
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material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

‘ The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of .excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
‘soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 7 shows the degree and kind of limitations 
of each soil for such uses and for use of the soil as daily 
cover for landfills. It is important to observe local or- 
dinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
good, fair, or poor, which, respectively, mean about the 
same as the terms slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tie tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 


soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils where the 
water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and susceptibili- 
ty to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material af- 
fect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and traf- 
ficability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
ean be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 7 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
may not be valid. Site investigation is needed before a 
site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
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soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
herizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 8 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 12 provide specific information about the nature of 
each horizon. This ‘information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
Jair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 8 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 


fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 12. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture. 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 9 the soil and site features that affect 
use are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water- 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
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and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Aquifer-fed excavated ponds are bodies of water made 
by excavating a pit or dugout into a ground-water 
aquifer. Excluded are ponds that are fed by surface ru- 
noff and embankment ponds that impound water 3 feet or 
more above the original surface. Ratings in table 9 are for 
ponds that are properly designed, located, and con- 
structed. Soil properties and site features that affect 
aquifer-fed ponds are depth to a permanent water table, 
permeability of the aquifer, quality of the water, and ease 
of excavation. 

Drainage of soil is affected by. such soil properties as 

permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditehbanks; suscepti- 
bility to flooding; salinity and alkalinity; and availability 
of outlets for drainage. 
_ Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


Warrick County is the eastern part of the rapidly ex- 
panding urban industrial area of southwestern Indiana. 
Many recreational facilities have. been established, for ex- 
ample, the Angel Mounds State Park, Scales Lake, Lynn- 
ville Park, Yellow Banks, Potaka Fish and’ Game area, 
and two golf courses. Other facilities are needed. Most of 
the soils are suitable for additional facilities. 

Surface mined lands are used for the type of recrea- 
tional facilities where water is required, for example, 
Seales Lake, Lynnville Park, and Potaka Fish and-Game 
Area. Many ponds, about 1 acre in size, and stripper pits, 
about 15 acres, provide excellent fishing. 

Much abandoned cropland is reverting to hardwoods, 
broomsedge, and other flora. These areas provide many 
good primitive camping sites, trails, paths, and pienic 
areas. A historical trail is the tow path of the Wabash 
and Erie Canal. Many trails have been reestablished by 
motorcycles, for example, those on Little and Big Ditney 


Hills. The ridgetops, which appear as meanders 
throughout the uplands, are excellent trail sites. The un- 
leveled surface mined lands that have been topped are 
also used for motorcycle trails. 

The soils of the survey area are rated in table 10 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by -planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or -by a combination of 
these measures. 

The information in table 10 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 7, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 6. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty. when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
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tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 
Paths and trails for walking, horseback riding, 
bicyeling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 


that are not wet, are firm after rains, are not dusty when ° 


dry, and are not subject to flooding more than once dur- 
ing the annual period.of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Wildlife habitat 


James D. McCaLt, wildlife biologist, Soil Conservation Service, 
helped in preparing this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and,cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, is in- 
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

If the soils have the potential, wildlife ‘habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained. in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 


Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root. 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed’ crops are corn, wheat, 
oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available.water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, lovegrass, bromegrass, 
clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro-: 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and the -associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog- 
wood, hickory, blackberry, and blueberry. Examples of 
fruit-producing shrubs that are commercially available 
and suitable for planting on soils rated good are Russian- 
olive, autumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capaci- 
ty, and wetness. Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, ‘and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, wild millet, wildrice, saltgrass, and cordgrass and 
rushes, sedges, and reeds. 

_ Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties’ affecting 
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shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
marshes, waterfowl] feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include wild turkey, ruffed grouse, woodcock, 
thrushes, woodpeckers, squirrels, gray fox, raccoon, deer, 
and bear. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from: typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 12 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 12 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 

Texture is described in table 12 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The. two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (1). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 


.identified as GW, GP,-GM, GC, SW, SP, SM, and SC; six 


classes of fine-grained soils, . identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 

identified as-Pt. Soils on the borderline between two 

classes have a dual classification symbol, for example, CL- 

ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of.seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-I-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 12. Also in 
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table 12 the percentage, by weight, of rock fragments 
more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con- 
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 13 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 


checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and araount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual-soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. , 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 

4L. Caleareous loamy soils that are less than 35 percent 
elay and more than 5 percent finely divided caleium car- 
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to contro! soil blowing are used. 
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5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy, clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided ealeium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 14 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil growps are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate dow ru- 
noff potential) when thoroughly wet. These consist. chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. , 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 


flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area.and the extent of flooding and on infor- 
mation that relates the position of each soil on the land- 
seape to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated 
zone more than 6 inches. thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 14 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion. of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 

Potential frost action refers to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, permea- 
bility, and content of organic matter are the most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
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that have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture; and acidity of the soil. Protective 
measures for. steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting the soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (6). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phasés, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Alford series 


The Alford series consists of deep, well drained, 
moderately permeable soils on loess covered uplands. 
These soils formed in silty loess more than 5 feet deep. 
Slopes range from 0 to 25 percent. 

Alford soils are similar to Hosmer, Wellston, and 
Wheeling soils and are commonly adjacent to Uniontown 
soils on the landscape. Hosmer soils have a fragipan at a 
depth of 25 to 36 inches. Wheeling soils have more sand 
throughout the solum and formed in alluvium deposited 
by the Ohio River. The alluvium contains noticeable 
amounts of very fine’ mica flakes throughout. Wellston 
soils have a thinner solum and formed partly in residuum. 
Uniontown soils have a thinner solum and formed in 
stratified silt and clay sediments. 

Typical pedon of Alford silt loam, 2 to 6 percent slopes, 
eroded, in a cultivated field, 2,320 feet east and 1,140 feet 
south of northwest corner sec. 6, T. 75S., R. 8 W. 


Ap—0 to 8 inches; brown (10YR 4/3) silt loam; weak fine granular struc- 


ture; friable; slightly acid; abrupt smooth boundary. 
Bl—8 to 11 inches; yellowish brown (1OYR 5/6) light silty clay loam; 
moderate medium subangular blocky structure; firm; many very 


fine pores; few patchy distinct thin brown (10YR 4/3) clay films on 
faces of peds; slightly acid; clear wavy boundary. 

B21t—11 to 16 inches; yellowish brown (10YR 5/6) light silty clay loam; 
moderate and strong medium subangular blocky structure; firm; 
many fine and very fine pores; many continuous distinet medium 
brown (10YR 4/3) clay films on faces of peds; slightly acid; clear 
wavy boundary. 

B22t—16 to 22 inches; strong brown (7.5YR 5/6) light silty clay loam; 
strong medium subangular blocky structure; firm; common fine and 
very fine pores; many continuous distinct thin reddish brown (SYR 
4/4) and dark brown (7.5YR 4/4) clay films on faces of . peds; 
strongly acid; clear wavy boundary. 

B23t—22 to 31 inches; strong brown (7.5YR 5/6) light silty clay loam; 
moderate coarse subangular blocky structure; firm; common fine 
and very fine pores; common continuous distinct medium reddish 
brown (5YR 4/4) and few discontinuous distinct medium dark brown 
(75YR 4/4) clay films on faces of peds; medium acid; clear wavy 
boundary. 

B24t—31 to 51 inches; strong brown (7.5YR 5/6) light silty clay loam; 
moderate coarse subangular blocky structure; firm; common. very - 
fine pores; common continuous distinct medium reddish brown (6YR 
4/3) and few continuous distinct thin dark brown (7.5YR 4/4) and 
olive brown (2.5Y 3/4) clay films on faces of peds; very strongly 
acid; gradual wavy boundary. 

B3—51 to 60 inches; strong brown (7.5YR 5/6) heavy silt loam; few fine 
faint pale brown (10YR 6/3) mottles; weak coarse subangular blocky 
structure; firm; common very fine pores; few discontinuous distinct 
thin dark brown (7.5YR 4/4) clay films on faces of peds; very 
strongly acid; gradual wavy boundary. 

C—60 to 80 inches; brown (7.5YR 5/4) silt loam; common fine faint pale 
brown (10YR 6/3) mottles; massive; friable; common very fine 
pores; strongly acid. 


The thickness of the solum ranges from 42 to 60 inches. The thickness 
of the loess cap ranges from 60 to 360 inches. 

The Ap horizon is brown (10YR 4/3) or dark grayish brown (10YR 
4/2). The Al horizon, if present, is very dark brown (10YR 3/2), very 
dark gray (LOYR 3/D, or very dark grayish brown (10YR 3/2). Reaction 
is strongly acid or very strongly acid unless the soil is limed. An A2 
horizon, when present, is brown (10OYR 5/8) silt loam that has weak or 
moderate thin to thick platy structure. 

The B2 horizon has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 4 to 6, It is heavy silt loam or light silty clay loam. Reaction ranges 
from strongly acid to slightly acid. 

The C horizon has hue of 10YR or 7.5YR, value of 4 or 5, and chroma 
of 4 to 6. It is silt loam or silt. Reaction is very strongly acid to neutral. 


Bartle series 


The Bartle series consists of deep, somewhat poorly 
drained, slowly permeable soils on old stream terraces. 
These soils have a fragipan. They formed in silty alluvi- 
um. Slopes range from 0 to 1 percent. 

Bartle soils are similar to Johnsburg and Weinbach 
soils and are commonly adjacent to Pekin and Peoga soils 
on the landscape. Johnsburg soils have a more strongly 
expressed fragipan and the solum formed in loess and un- 
derlying residuum. Weinbach soils have a more strongly 
expressed fragipan, more sand in the lower part of the 
solum, and noticeable amounts of very fine mica flakes 
throughout. They formed in alluvium deposited by the 
Ohio River. Pekin soils are browner in the upper part of 
the B2 horizon. Peoga soils are grayer throughout, have 
low chroma 1 or 2 matrix to a depth of 30 inches or more, 
and lack a fragipan. 
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Typical pedon of Bartle silt loam, in a cultivated field, 
200 feet west and 1,740 feet south of northeast corner 
sec. 12, T.48,,.R. 9 W. 


Ap—0 to.9 inches; grayish brown (1OYR 5/2) silt loam; moderate medi-. 


um fine granular structure; friable; neutral; abrupt smooth bounda- 


ry. 

A2—9 to 13 inches; light brownish gray (1OYR 6/2) silt loam; many fine 
distinct pale brown (10YR 6/3) and yellowish brown (1OYR 5/6) 
mottles; weak medium platy structure parting to moderate fine 
granular; friable; many very fine pores; many fine and very fine 
dark yellowish brown (10YR 4/4) iron and manganese oxide ‘stains 
and accumulations; strongly acid; clear wavy boundary. 

B1—18 to 18 inches; pale brown (10YR 6/3) silt loam; many fine distinct 
light brownish gray (2.5Y 6/2) mottles; weak fine subangular struc- 
ture; friable; many very, fine and few fine pores; many fine dark 
yellowish brown (10YR 4/4) iron and manganese oxide stains and 
accumulations; strongly acid; clear wavy boundary. 

B2t—18 to 29 inches; pale brown (10YR 6/3) heavy silt loam; many fine 
faint light brownish gray (10YR 6/2) and (2.5Y 6/2) mottles; 
moderate coarse prismatie structure parting to weak medium sub- 
angular blocky; very firm; many very fine and fine pores; common 
discontinuous faint thin gray (OYR 5/1) clay films on faces of 
prismatic peds and thin distinct dark yellowish brown (10YR 4/4) 
clay films on faces of subangular blocky peds; many continuous 
prominent medium light gray (10YR 6/1) silt films on faces of peds; 
many fine very dark brown (10YR 2/2) iron and manganese oxide 
accumulations; very strongly acid; clear wavy boundary. 

Bx—29 to 55 inches; light brownish gray (JOYR 6/2) heavy silt loam; 
many. fine distinet yellowish brown (10YR 5/6) and pale brown 
(10YR 6/3) mottles; strong very coarse prismatic structure; very 
firm; brittle; many very fine discontinuous inped vesicular pores 
and common fine continuous vertical exped tubular pores; common 
continuous prominent thin dark gray (JOYR 5/1) clay films on faces 


of peds; common discontinuous thick gray (LOYR 6/1) clay films. 


within silt films on faces of prismatic peds; many continuous 
prominent light gray (10YR 6/1) silt films on faces of prismatic peds 
and walls of pores; many fine very dark brown (10YR 2/2) iron and 
manganese oxide accumulations; strongly acid; gradual wavy boun- 
dary. 

C—55 to 79 inches; brownish yellow (1OYR 6/6) silt loam; common fine 
distinet light brownish gray (LOYR 6/2) mottles; friable; many very 
fine discontinuous inped vesicular pores; common fine very dark 
brown (10YR 2/2) iron and manganese oxide accumulations; slightly 
acid; gradual wavy boundary. 


The thickness of the solum ranges from 42 to 60 inches. Depth to the 


fragipan ranges from 24 to 36 inches. 

The Ap horizon is dark grayish brown (10YR 4/2) or grayish brown 
(10YR 5/2). Reaction is strongly acid or medium acid unless the soil is 
limed. An A2 horizon, where present, is gray (10YR' 5/1) to light yel- 
lowish brown (10YR 6/4) and has weak to moderate thin to thick platy 
structure, 

‘The B horizon has hue.of 10YR or 2.5Y, value of 5 or 6, and chroma of 
1 to 4 and is mottled. It is heavy silt loam or light silty clay loam. 

The C horizon has hue of. 10YR or 2.5Y, value of 5 to 7, and chroma of 
1 to 8. It is strongly acid to slightly acid. 


Birds series 


The Birds series consists of deep, poorly drained, 
moderately slowly permeable soils on stream flood plains. 
‘These soils formed in neutral to medium acid silty alluvi- 
um. Slopes range from 0 to 1 percent. 

Birds soils are similar to Bonnie and Peoga soils and 
are commonly adjacent to Wakeland and Wilbur soils on 
the landscape. Bonnie soils are strongly acid or very 
strongly acid in the C horizon to a depth of 40 inches. 


"field, 


Peoga soils have an argillic horizon and are more acid 
throughout. Wakeland soils have chroma of 3 or more in 
one or more subhorizons between the Ap horizon, or a 
depth of 10 inches, and a depth of 30 inches. Wilbur soils 
have chroma of 3 or more throughout the upper sub- 
horizons. 

Typical pedon of Birds silt loam, in a cultivated field, 


680 feet west and 200 feet south of northeast corner see. 
34, T.5S., R. 8 W. 


Ap—0 to 10 inches; light brownish gray (OYR 6/2) silt loam; weak to 
weak fine granular structure; friable; neutral; abrupt smooth boun- 
dary. 

Clg—i0 to 18 inches; light gray (10YR 7/1) silt loam; common fine 
distinct yellowish brown (LOYR 5/6) mottles; weak thick platy struc- 
ture parting to weak fine granular; friable; many very fine pores; 
neutral; gradual wavy boundary. 

C2g—18 to 44 inches; light gray (LOYR 7/1) ‘silt loam; common fine 
distinct yellowish brown (JOYR 5/4) -mottles; weak thick platy struc- 
ture parting to weak fine granular; friable; many very fine pores; 
many very fine dark brown (10YR 4/4) iron and manganese oxide 
accumulations; neutral; gradual wavy boundary. 

C3g—44 to 54 inches; light gray (IOYR 7/1) silt loam; common fine 
distinct yellowish brown (10YR 5/6) mottles; weak thin platy -struc- 
ture; friable; many fine pores; many fine dark brown (10YR 4/4) 
iron and manganese oxide accumulations; neutral; gradual wavy 
boundary. 

C4g—54 to 80 inches; light gray (0OYR 7/1) silt loam; common fine 
distinct brownish yellow (JOYR 6/6) mottles; massive; friable; many 
very fine pores; many fine and very fine dark brown (10YR 4/4) 
iron and manganese oxide accumulations; neutral. 


The A horizon is gray (10YR 5/1) to light brownish gray (JOYR 6/2) 
and is 3 to 12 inches thick. Reaction is neutral to medium acid unless the 
soil is hmed. 

The C horizon to a depth of 30 inches has hue of 10YR or 2.5Y, value 
of 5 to 7, and chroma of 1. If mottles are present; chroma is 1 or 2. Mot- 
tles of higher chroma and accumulations of ‘iron and manganese oxide 
range from few to many. Reaction is medium acid to neutral to a depth 
of 40 inches. 


Bonnie series 


The Bonnie series consists of deep, poorly drained, 
slowly permeable soils on flood plains. These soils formed 
in strongly acid and very strongly acid silty alluvium. 
Slopes range from 0 to 1 percent. 

Bonnie soils are similar to Birds and Peoga soils and 
are commonly adjacent to Steff and Stendal soils on the 
landscape. Birds soils are neutral to medium acid in the C 
horizon to a depth of 40 inches. Peoga soils have an argil- 
lic horizon. Steff soils have chroma of 3 throughout the 
upper subhorizon. Stendal soils have higher chroma in one 
or more subhorizons between the Ap horizon, or a depth 
of 10 inches, and a depth of 30 inches. 

Typical pedon of Bonnie silt loam, in an abandoned 
160 feet west and 2,300 feet south of northeast 
corner sec. 9, T.5 S., R. 7 W. 


Ap—0 to 5 inches; gray (10YR 5/1) silt loam; moderate fine granular 
structure; friable; many fine yellowish red (6YR 4/6) iron and man- 
ganese oxide stains; medium acid; clear smooth boundary. 

Clg—5 to 14 inches; gray (10YR 5/1) silt loam; weak very thin platy 
structure parting to weak fine granular; friable; many very fine 
discontinuous pores; many fine yellowish red (5YR 4/6) iron and 
manganese oxide stains; medium acid; gradual wavy boundary. 
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C2g—14 to 48 inches; light gray (LOYR 6/1) silt loam; common fine 
distinct pale brown (1OYR 6/3) and yellowish brown (10YR 5/4) 
mottles; weak fine granular structure to massive; friable; many 
very fine discontinuous pores; many fine dark yellowish brown 
(10YR 4/4) iron and manganese oxide accumulations; strongly acid; 
gradual wavy boundary. 

C3g—48 to 80 inches; light gray (LOYR 6/1) silt loam; massive; firm; 
many very fine discontinuous pores; strongly acid. 


The A horizon is gray (1OYR 5/1) to light brownish gray (lOYR 6/2) 
and is 5 to 10 inches thick. Reaction is strongly acid or very strongly 
acid unless the soil is limed. 

The C horizon to a depth of 30 inches has hue of 10YR or 2.5Y, value 
of 5 or 6, and chroma of 1. If mottles are present, chroma is 1 or 2. Mot- 
tles of higher chroma and accumulations of iron and manganese oxides 
range from few to many. Reaction is strongly acid or very strongly acid 
to a depth of 40 inches. 


Evansville series 


The Evansville series consists of deep, poorly drained, 
moderately permeable soils on broad, very slightly con- 
eave lacustrine terraces. These soils formed in stratified 
silty and clayey lacustrine sediment. Slopes range from 0 
to 1 percent. 

Evansville soils are similar to Patton and Zipp soils and 
are commonly adjacent to Henshaw and Uniontown soils 
on the landscape. Patton soils have a mollic epipedon. 
Zipp soils have more clay in the solum and formed in 
more clayey sediment. Henshaw soils have a lighter 
colored, less clayey A horizon; an argillic horizon; and a 
mottled solum that has chroma of 4 to 6. Uniontown soils 
have browner colors throughout, lack low chroma mottles 
of 2 or less in the upper part of the solum, and have an 
argillie B horizon. 

Typical pedon of Evansville silt loam, in a cultivated 
field, 380 feet east and 100 feet north of southwest corner 
sec. 9, T.65., R. 9 W. 


Ap—0 to 10 inches; dark grayish brown (2.5Y 4/2) heavy silt loam; 
moderate fine granular structure; friable; neutral; abrupt smooth 
boundary. : 

B21lg—10 to 15 inches; olive gray (5Y 4/2) light silty clay loam; few fine 
distinct light olive brown (2.5Y 5/4) mottles; moderate fine subangu- 
lar blocky structure; friable; many continuous distinct very thin 
dark gray (5Y 4/1) pressure films on faces of peds; neutral; clear 
wavy boundary. : ; 

B22g—15 to 42 inches; gray (5Y 5/1) light silty clay loam; common fine 
distinet light olive brown (2.5Y 5/4 and 5/G) mottles; weak medium 
prismatic structure parting to moderate and strong subangular and 
angular blocky; firm; many continuous distinct very thin dark gray 
(5Y 4/1) pressure films on faces of peds; neutral; gradual wavy 
boundary. 

Cg—42 to 60 inches; gray (5Y 6/1) stratified light silty clay loam; many 
fine distinct yellowish brown (10YR 5/6), olive gray (5Y 5/2), and 
olive (5Y 5/3 and 5/4) mottles; massive; firm; mildly alkaline. 


The thickness of the solum ranges from 30 to 50 inches. 

The A horizon is dark grayish brown (2.5Y 4/2 or 10YR 4/2) or dark 
gray (N 4/0 or 10YR 4/1) heavy silt loam or light silty clay loam. Reac- 
tion is neutral or mildly alkaline. 

The B2g horizon to a depth of 30 inches has hue of 5Y to 10YR, value 
of 4 or 5, and chroma of 0) to 2. Below a depth of 30 inches, the Bg 
horizon has value of 6 and chroma of 3 and 4. It is heavy silt loam to 
silty clay loam. Reaction is neutral or mildly alkaline. Average clay con- 
tent is 25 to 35 percent. 


The C horizon has hue of 5Y to 10YR, value of 4 to 7, and chroma of 0 
to 6 and is mottled. It is stratified silt loam and silty clay loam. Reaction 
is neutral to moderately alkaline. 


Gilpin series 


The Gilpin series consists of moderately deep, well 
drained, moderately permeable soils on loess covered 
uplands. These soils formed in a very thin layer of silty 
loess and underlying residuum weathered from siltstone, 
shale, and sandstone. Slopes range from 12 to 35 percent. 

Gilpin soils are similar to Alford, Markland, Uniontown, 
Wellston, and Wheeling soils. Alford soils have a thicker 
solum and formed in loess. Markland and Uniontown soils 
have more clay and less sand in the argillic horizon and 
formed in stratified silt and clay sediment. Wellston soils 
have a thicker argillic horizon (more than 18 inches thick), 
a thicker solum, and are deeper to bedrock. Wheeling 
soils have a thicker solum and formed in alluvium 
deposited by the Ohio River. The alluvium contains 
noticeable amounts of very fine mica flakes throughout. 

Typical pedon of Gilpin silt loam, 25 to 35 percent 
slopes, in woods, 820 feet east and 470 feet south of 
northwest corner sec. 25, T. 4 S., R. 7 W. 


Al—O to 8 inches; dark brown (10YR 3/3) silt loam; moderate fine 
granular structure; friable; 5 percent shale fragments, 1 inch or less 
in length; very strongly acid; abrupt smooth boundary. 

A2—8 to 6 inches; pale brown (10YR 6/3) silt loam; moderate thin platy 
structure parting to moderate fine granular; friable; 5 percent shale 
fragments, 1 inch or less in length; very strongly acid; abrupt 
smooth boundary. 

B1—6 to 9 inches; yellowish brown (10YR 5/4) silt loam; moderate fine 
subangular blocky structure; firm; 5 percent shale fragments; 
strongly acid; abrupt smooth boundary. 

B21t—9 to 15 inches; yellowish brown (10YR 5/6) heavy silt loam; 
moderate medium subangular blocky structure; firm; common con- 
tinuous prominent thin dark brown (7.5YR 4/4) clay films on faces 
of peds; 5 percent shale fragments; strongly acid; clear wavy boun- 
dary. 

B22t—15 to 22 inches; strong brown (7.5YR 5/6) shaly heavy silt loam; 
common fine distinct pale olive (5Y 6/3) mottles on weathering frag- 
ment surfaces; moderate medium subangular blocky structure; firm; 
many continuous distinct thin brown (7.5YR 4/4 and 5/4) clay films 
on faces of pecs; 20 percent shale fragments, 1 inch or less in 
length; strongly acid; clear wavy boundary. 

B3—22 to 25 inches; strong brown (7.5YR 5/6) very shaly heavy silt 
loam; weak thin platy structure parting to weak fine subangular 
blocky; friable; 50 percent shale fragments; strongly acid; gradual 
wavy boundary. 

C—25 to 29 inches; strong brown (7.5YR 5/6) very shaly light silty clay 
loam; many fine distinct pale olive (5Y 6/3) mottles on weathering 
surfaces; weak thin platy structure; friable; common discontinuous 
distinct thin and medium brown (7.5YR 4/4) clay films on weather- 
ing surfaces; 50 percent shale fragments, 2 inches or less in length; 
strongly acid; gradual wavy boundary. 

R—29 to 60 inches; stratified sandstone, siltstone, and shale. 


Thickness of the solum ranges from 20 to 36 inches. Rippable silt- 
stone, sandstone, and shale bedrock is within 40 inches. The thickness of 
the loess cap is less than 12 inches. 

The Al horizon is very dark grayish brown (10YR 3/2) to dark yel- 
lowish brown (10YR 3/4) silt loam and is 2 to 5 inches thick. Reaction is 
very strongly acid or strongly acid unless the soil is limed. The A2 
horizon is pale brown (10YR 6/8) to yellowish brown (10YR 5/4) and has 
weak to moderate fine granular structure. Shale, sandstone, and silt- 
stone fragments make up less than 20 percent of the A horizon. 
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The B horizon has hue of 7.5Y or 10YR, value of 5, and chroma of 4 to 
8, Also, some subhorizons are light olive brown (2.5Y 5/4). The B horizon 
is loam, silt loam, or light silty clay loam. Reaction is strongly acid to ex- 
tremely acid. Shale, siltstone, or sandstone fragments make up 0 to 50 
percent of the B horizon. 

The C horizon has hue of 7.5YR to 2.5Y, value of 5 or 6, and chroma 
of 4 to 8. It is loam, silt loam, silty clay loam, and clay loam. Reaction is 
strongly acid or very strongly acid. Shale, siltstone, and sandstone frag- 
ments make up 5 to 95 percent of the C horizon. The C horizon that 
formed in shale has a dominant hue of 2.5Y, and that which formed in 
sandstone has a dominant hue of 7.5YR. 


Henshaw series 


The Henshaw series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on broad, very 
slightly convex lacustrine terraces. These soils formed in 
stratified silty and clayey lacustrine sediment. Slopes 
range from 0 to 2 percent. 

Henshaw soils are similar to Iva, McGary, and Muren 
soils and are commonly adjacent to Evansville, Patton, 
and Uniontown soils on the landscape. Iva soils are 
grayer in the A2 horizon and upper part of the B horizon 
and formed .in loess. McGary soils have more clay in the 
argillic horizon and C horizon. Immediately below the Ap 
or Al horizon, McGary soils have chroma of 2 in the 
matrix. Muren soils are browner in the upper part of the 
B horizon, have less clay in the lower part of the B 


horizon, and formed in loess. Evansville and Patton soils 


are gleyed throughout the lower solum and do not have 
an argillic horizon. Patton soils are mollic. Uniontown soils 
have no mottles in the upper 10 inches or more of the ar- 
gillic horizon. 

Typical pedon of Henshaw silt loam, 0. to 2 percent 
slopes, in a cultivated field, 1,270 feet east and 200 feet 
north of southwest corner see. 10, T.6 S., R. 7 W. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) silt loam; many fine faint 
pale brown (10YR 6/3) mottles; weak fine granular strueture; fria- 
ble; common very fine iron and manganese’ oxide accumlutions; 
slightly acid; abrupt smooth boundary. 

A2—7 to 9 inches: yellowish brown (10YR 5/4) silt loam; many fine light 
brownish gray (1OYR 6/2) mottles; moderate medium platy struc- 
ture parting to weak fine granular; friable; common discontinuous 
distinct light gray (1OYR 7/2) silt films on faces of peds; common 
very fine iron and manganese oxide accumulations; strongly acid; 
clear wavy boundary. 

B21t—9 to 15 inches; yellowish brown (10YR 5/4) silty clay loam; com- 
mon fine light brownish gray (1OYR 6/2) mottles; moderate medium 
subangular blocky structure; firm; common fine and very fine pores; 
many continuous prominent thin dark yellowish brown (10YR 4/4) 
clay films on faces of peds; many continuous distinct thin light yel- 
lowish brown (2.5Y 6/3) silt films over clay films; common fine iron 
and manganese oxide accumulations; strongly acid; clear wavy boun- 
dary. 

B22t—15 to 23 inches; yellowish brown (10YR 5/4) silty clay loam; com- 
mon fine light brownish gray (10YR 6/2) mottles; moderate medium 
subangular blocky structure; firm; common fine and very fine pores; 
many continuous prominent thin dark yellowish brown (10YR 4/4) 
clay films on faces of peds; many continuous distinct thin light yel- 
lowish brown (2.5Y 6/3) silt films over clay films; common fine iron 
and manganese oxide accumulations; strongly acid; clear wavy boun- 
dary. ; 

IIB23t—23 to 32 inches; light yellowish brown (2.5Y 6/4) heavy silty 
clay loam; many fine light brownish gray (2.5Y 6/2) mottles; weak 
medium and coarse prismatic structure parting to moderate medium 


subangular blocky; firm; common fine and very fine pores; many 
continuous distinct thin brown (10YR 5/3) clay films on faces of 
peds; many continuous distinct thin light brownish gray (2.5Y 6/2) 
silt films on faces of pecs; common fine iron and manganese oxide 
accumulations; strongly acid; clear wavy boundary. 

II1B24t—32 to 41 inches; light yellowish brown (2.5Y 6/4) silty clay loam; 
many fine light brownish gray (10YR 6/2) and common fine yel- 
lowish brown (10YR 5/6) mottles; weak coarse prismatic structure 
parting to weak medium subangular blocky; firm; common fine and 
very fine pores; many discontinuous distinct thin brown (1OYR 5/3) 
clay films on faces of pecs; common discontinuous distinct thin light 
brownish gray (1OYR 6/2) silt films on faces of peds; many fine iron 
and manganese oxide accumulations; slightly acid; cleat wavy boun- 
dary. 

TIB3t—41 to 50 inches; yellowish brown (10YR 5/4) and light yellowish 
brown (2.5Y 6/4) silty clay loam; common fine light brownish gray 
(2.5Y 6/2) mottles; weak coarse subangular blocky structure; firm; 
common to many fine and very fine pores; common discontinuous 
distinct thin brown (LOYR 5/3) clay films on faces of peds; common 
discontinuous distinct thin light: brownish gray (2.5Y G/2) silt films 
lining pores; few fine iron and manganese oxidé accumulations; 
mildly alkaline; clear wavy boundary. 

IIC—50 to 70 inches; yellowish brown (10YR 5/4) stratified silt loam 
and silty clay loam and many (50 percent) fine distinet light 
brownish gray (10YR 6/2) and gray (1OYR 5/1) mottles: massive: 
firm; few fine iron and manganese oxide accumulations; slight effer- 
vescence; moderately alkaline. 


The thickness of the solum is 40 to 54 inches. The thickness of the 
loess cap is 15 to 30 inches. 

The Ap horizon is dark grayish brown (1OYR 4/2) to brown (10YR 
5/3). Reaction is medium acid unless the soil is limed. The A2 horizon, 
where present, ranges from brown (10YR 5/8) to light yellowish brown 
(2.5Y 6/4) silt loam that has weak to moderate thin to thick platy struc- 
ture. 

The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6, and chroma 
of 4 to 6. Mottles with chroma of 2 are few to many. The matrix of the 
lower horizons is commonly mottled. The B2 horizon is heavy silt loam 
or light silty clay loam in the upper part and heavy silt loam to heavy 
silty clay loam in the lower part. Reaction is strongly acid to slightly 
acid. 

The C horizon has hue of 10YR or 2.5Y, value of 4 to 7, and chroma of 
1 to G, It is stratified silt loam and silty clay loam. Reaction is neutral to 
moderately alkaline. 


Hosmer series 


The Hosmer series consists of deep, well drained, very 
slowly permeable soils on loess covered uplands. These 
soils have a fragipan. They formed in silty loess that is 
more than 4 feet deep. Slopes range from 0 to 18 percent. 

Hosmer soils are similar to Alford, Pekin, Sciotoville, 
Tilsit, and Zanesville soils. Alford soils do not have a 
fragipan. Pekin soils have more sand in the lower part of 
the solum, a less strongly expressed fragipan, and formed 
in alluvium deposited by streams. Sciotoville soils have 
more sand and very fine mica flakes and formed in alluvi- 
um deposited by the Ohio River. Tilsit and Zanesville 
soils have more sand in the lower part of the Bx horizon 
and formed partly in residuum. 

Typical pedon of Hosmer silt loam, 2 to 6 percent 
slopes, eroded, in an abandoned field, 1,480 feet east and 
260 feet north of southwest corner sec. 3, T.5 S., R. 9 W. 


Ap—0 to 9 inehes; brown (1OYR 5/3) silt loam: moderate fine granular 
structure; friable; many fine roots; many very fine pores; medium 
acid; abrupt smooth boundary. 
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B1—9 to 13 inches; yellowish brown (LOYR 5/4) heavy silt loam; weak 
fine subangular blocky structure; firm; common fine roots; 
moderate fine and very fine pores; strongly acid; clear wavy boun- 
dary. 

B211—13 to 18 inches; yellowish brown (LOYR 5/6) light silty clay loam; 
moderate medium subangular blocky structure; firm; common fine 
roots; many very fine and fine pores; many continuous distinct thin 
brown (7.5YR 5/4) clay. films on faces of peds and in pores; few fine 
iron and manganese oxide stains; strongly acid; clear wavy bounda- 
ry. 

B22t—18 to 26 inches; yellowish brown (10YR 5/6) light silty clay loam; 
strong medium subangular blocky structure; firm; common fine 
roots; many very fine and fine pores; many continuous prominent 
thin brown (7.5YR 5/4) clay films on faces of peds and in pores; 
very strongly acid; clear wavy boundary. 

B23t—26 to 30 inches; strong brown: (7.5YR 5/6) and yellowish brown 
COYR 5/6) light silty clay loam; strong medium subangular blocky 
structure; firm; common fine roots; many very fine and fine pores; 
many continuous prominent thin dark brown (7.5YR 4/4) clay films 
on faces of pecs and in pores; strongly acid; clear wavy boundary. 

Bx1—30 to 36 inches; brown. (7.5YR 4/4) light silty clay loam; strong 
coarse prismatic structure parting to weak very thick platy; very 
firm; common fine roots on tops of prisms and common flattened 
fine roots along prisms; many very fine and fine pores; many 
discontinuous prominent thin dark brown (7.5YR 4/4) clay films on 
faces of peds and in pores; many continuous prominent thick gray 
QlOYR 6/1) -silt films on faces of pecs; strongly acid; clear wavy 
boundary. 

Bx2—36 to 65 inches; brown (7.5YR 4/4) heavy silt loam; strong very 
coarse prismatic structure parting to weak very thick platy; few 
flattened small roots between prisms; many very fine discontinuous 
inped vesicular pores and common fine continuous random exped tu- 
bular pores; many discontinuous distinct thin dark brown (75YR 
4/4) clay films on faces ‘of peds and in pores; many continuous 
prominent thick gray (LOYR 6/1) silt films on faces of prism peds; 
strongly acid; gradual wavy boundary. 


The thickness of the solum ranges from 48 to 84 inches. The thickness 
of the loess cap ranges from 48 to 96 inches. Depth to the fragipan 
ranges from 25 to 36 inches. 

The Ap horizon ranges from brown (10YR 5/3) to dark grayish brown 
(10YR 4/2). An Al horizon, where present, ranges from dark brown 
(10YR 4/3) to very dark grayish brown (10YR 3/2). Reaction is extreme- 
ly acid to medium acid unless the soil is limed. An,A2 horizon, where 
present, ranges from dark yellowish brown (1OYR 4/4) to yellowish 
brown (LOYR 5/6). [t is silt loam and has weak or moderate thin to thick 
platy structure. 

The B2 horizon has hue of 7.5YR and 10YR, value of 4 or 5, and 
chroma of 4 to 6. It is heavy silt loam or light silty clay loam. Some 
pedons are mottled below the upper 10 inches of the argillic horizon. 
Reaction in the B2 horizon is extremely acid to medium acid. 

The C horizon has hue of 7.5YR or 10YR, value of 4 to 6, and chroma 
of 4 to 6. It'is silt loam or silt. Reaction is very strongly acid to neutral. 


Huntington series 


The Huntington series consists of deep, well drained, 
moderately permeable soils on the Ohio River flood 
plains. These soils formed in’ neutral alluvium. Slopes 
range from 0 to 2 percent. 

Huntington soils are similar to Woodmere soils and are 
commonly adjacent to Newark soils on the landscape. 
Huntington soils have a mollic epipedon. Woodmere soils 
have a buried strongly acid or very strongly acid B2b 
horizon and have more clay within a depth of 40 inches. 
Newark soils have low chroma mottles immediately below 
the Ap horizon. 


Typical pedon of Huntington. silt loam, in a cultivated 
field, 1,440 feet east and 200 feet south of center sec. 22, 
T.78S., R. 8 W. 


Ap—0 to 11 ‘inches; dark brown (10YR 3/3) silt loam, light brownish 
gray (10YR 6/2) dry; moderate fine granular structure; friable; very 
fine mica flakes throughout; neutral; abrupt smooth boundary. 

B21—11 to 14 inches; dark brown (10YR 3/3) silt loam, brown (JOYR 
4/3) crushed; moderate medium granular structure; friable; very 
fine mica flakes throughout; neutral; clear wavy boundary. 

B22—14 to 19 inches; dark brown (10YR 3/8) silt loam, (IOYR 3/4) 
crushed; weak medium subangular blocky structure; friable; very 
fine mica flakes throughout; neutral; clear wavy boundary. 

B23—19 to 35 inches; dark brown (10YR 4/3) heavy silt loam;- weak 
medium subangular blocky structure; friable; very fine mica flakes 
throughout; neutral; clear wavy boundary. 

B24—35 to 44 inches; brown (LOYR 4/3) heavy silt loam; weak coarse su- 
bangular blocky structure; friable; very fine mica flakes throughout; 
neutral; gradual wavy boundary. . 

C—44 to 60 inches; brown (L0YR 4/3) heavy silt loam; massive; friable; 

‘very fine mica flakes throughout; neutral. 


The thickness of the solum ranges from 40 to 50 inches. 

The Ap horizon is dark brown (1OYR 3/8) or very dark grayish brown 
(1OYR 3/2) when moist and light brownish gray (10YR’ 6/2) and pale 
brown (LOYR 6/3) when dry. The A horizon is 10 to 15 inches thick and 
ranges from loam to light silty clay loam. 

The B2 horizon has hue of 10YR, value of 4 or 5, and chroma of 3 or 
4. It is loam, silt loam, and light silty clay loam. Reaction is neutral or 
mildly alkaline. ; 

‘The C horizon has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 3 or 4. It is silt loam, loam, and silty clay loam with thin strata of fine. 
sand and clay. Reaction is neutral or mildly alkaline. ; 

These Huntington soils are taxadjuncts to the Huntington series 
because they do not have a mollic epipedon. This difference does not 
alter the usefulness or behavior characteristics of the soils. 


Iva series 


The Iva series consists of deep, somewhat poorly 
drained, slowly permeable soils on loess covered uplands: 
These soils formed in silty loess more than 5 feet deep. 
Slopes range from 0 to 2 percent. 

Iva soils are similar to Bartle, Henshaw, Johnsburg, 
McGary, and Weinbach soils and are commonly adjacent 
to Alford, Hosmer, and Muren soils.on the landscape. Bar- 
tle, Hosmer, Johnsburg, and Weinbach soils have a 
fragipan at a depth of about 18 to 36 inches. Bartle soils 
formed in alluvium. Henshaw soils lack low chroma in the 
matrix of the horizon immediately below the Ap or Al 
horizon, are more clayey in the lower part of the argillic 
horizon, and formed in ‘stratified silt and clay sediment. 
Johnsburg soils formed partly in residuum. MeGary soils 
have more clay in the argillie horizon, have a thinner 
solum, and formed in stratified clay and silt sediment. 
Weinbach soils formed in alluvium deposited by the Ohio 
River. The alluvium contains noticeable amounts of very 
fine mica flakes throughout. Alford soils have a brighter 
colored solum that is free of mottles. Hosmer soils lack 
low chroma mottles in the upper 10 inches of. the argillic 
horizon. Muren soils lack low chroma in the horizon below 
the Ap or Al horizon. 

Typical pedon of Iva silt loam, 0 to 2 percent slopes, in 
a cultivated field, 40 feet east and 1,640 feet south of 
center sec. 6, T. 4 S., R. 9 W. 
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Ap—0 to 9 inches; dark grayish brown (LOYR 4/2) silt loam; moderate 
fine granular structure; friable; common fine pores; neutral; abrupt 
smooth boundary. 

A2—9 to 15 inches; light brownish gray (LOYR 6/2) silt loam; many fine 
distinct pale brown (1L0YR 6/3) and yellowish brown (1OYR 5/4) 
mottles; moderate medium platy structure parting to moderate fine 
granular; friable; many very fine and fine pores; few fine iron and 
manganese oxide accumulations; strongly acid; clear wavy boundary. 

Blt—15 to 19 inches; yellowish brown (10YR 5/4) heavy silt loam; many 
fine distinct light brownish gray (10YR 6/2) mottles; moderate fine 
subangular blocky structure; friable; many very fine and fine pores; 
few patchy distinct thin dark yellowish brown (10YR 4/4) clay films 
on faces of peds; common fine iron and manganese oxide accumula- 
tions; very strongly acid; clear wavy boundary. 

B21t—19 to 28 inches; light brownish gray (1OYR 6/2) light silty clay 
loam; many fine distinct yellowish brown (1OYR 5/6) mottles; 
moderate and strong coarse subangular blocky structure; firm; com- 
mon very fine pores; many continuous distinct thin dark brown 
COYR 4/3) and grayish brown (LOYR 5/2) clay films on faces of 
peds and in some. pores; common discontinuous prominent thin light 
gray (1OYR 7/1) silt films lining pores; common fine iron and man- 
ganese oxide accumulations; strongly acid; clear wavy boundary. 

B22t—28 to 46 inches; yellowish brown (1OYR 5/6) light silty clay loam; 
many fine distinct light brownish gray (10YR 6/2) mottles; 
moderate coarse subangular blocky structure; firm; few fine and 
very fine pores; common continuous prominent thin dark brown 
(1OYR 4/3) and grayish brown (10YR 5/2) clay loam films on faces 
of peds and pores; common discontinuous prominent thin light gray 
(LOYR 7/1) silt films lining pores; common fine iron and manganese 
oxide accumulations; strongly acid; gradual wavy boundary. 

B31t—46 to 52 inches; yellowish brown (JOYR 5/6) heavy silt loam; 
many fine distinct light brownish gray (10YR 6/2) mottles; weak 
coarse subangular blocky structure; friable; common fine and very 
fine pores; few patchy distinct thin dark brown (OYR 4/4) clay 
films on faces of peds; common fine iron and manganese oxide accu- 
mulations; strongly acid; gradual wavy boundary. 

B32—52 to 58 inches; yellowish brown (10YR 5/6) heavy silt loam; weak 
coarse subangular blocky structure; friable; common fine pores; 
medium acid; gradual wavy boundary. 

C—58 to 71 inches; yellowish brown (LOYR 5/6) silt loam; many fine 
light brownish gray (10YR 6/2) mottles; massive; friable; common 
fine pores; medium acid. : 


The thickness of the solum ranges from 36 to 60 inches. The thickness 
of the loess cap ranges from 60 to 132 inches. 

The Ap horizon is dark grayish brown (1OYR 4/2) or grayish brown 
(1OYR 5/2). Reaction is medium acid to strongly acid unless the soil is 
limed. An A2 horizon, where present, is light brownish gray (10YR 6/2) 
or grayish brown (10YR 5/2) silt loam that has weak or moderate thin to 
thick platy structure. 

The B2 horizon has hue of 10YR, value of 5 or 6, and chroma of 1 to 4 
and is mottled, It is heavy silt loam or light silty clay loam. Reaction is 
strongly acid or medium acid. 

The C horizon has hue of 10YR, value of 5 or 6, and chroma of 4 to 6 
and has mottles with chroma of 1 to 3. Reaction is medium acid ta 
neutral. 


Johnsburg series 


The Johnsburg series consists of deep, somewhat poorly 
drained, very slowly permeable soils on loess covered 
uplands. These soils have a fragipan. They formed in silty 
loess 2 1/2 to 4 feet deep and the underlying residuum 
weathered from siltstone, shale, and sandstone. Slopes 
range from 0 to 2 percent. 

Johnsburg soils are similar to Bartle,-Iva, and Wein- 
bach soils and are commonly adjacent to Hosmer, Tilsit, 
and Zanesville soils on the landscape. Bartle soils have a 


less strongly expressed fragipan, have more sand in the 
upper solum, and formed in alluvium. Iva soils lack a 
fragipan and formed entirely in loess. Weinbach soils 
have more sand in the upper solum, have noticeable 
amounts of very fine mica flakes throughout, and formed 
in alluvium deposited by the Ohio River. Hosmer soils 
lack low chroma mottles, have less sand in the lower 
solum, and formed entirely in loess. Tilsit soils do not 
have low chroma mottles immediately below the Ap or Al 
horizon. Zanesville soils have an argillic B horizon with 
hue of 7.5YR and do not have low chroma mottles in the 
argillic horizon above the fragipan. 

Typical pedon of Johnsburg silt loam, 0 to 2 percent 
slopes, in a cultivated field, 320 feet west and 220 feet 
south of northwest corner sec. 29, T.3 S., R. 6 W. 


Ap—0 to 9 inches; grayish brown (10YR 5/2) silt loam; moderate fine 
granular structure; friable; common fine roots; slightly acid; abrupt 
smooth boundary. 

A2—9 to 13 inches; pale brown (10YR 6/3) silt loam; many fine faint 
grayish brown (10YR 5/2) and common fine faint yellowish brown 
QOYR 5/4) mottles; weak medium platy structure parting to weak 
fine granular, friable; common fine: roots; common fine pores; 
strongly acid; clear wavy boundary. 

B1—13 to 17.inches; pale brown (10YR 6/8) and light yellowish brown 
COYR 6/4) heavy silt loam; many fine faint grayish brown (JOYR 
5/2) mottles; weak fine subangular blocky structure; friable; com- 
mon fine roots; common fine pores; few discontinuous distinct thin 
yellowish brown (10YR 5/4) clay films on faces of peds; common 
fine dark yellowish brown (IOYR 4/4) iron and manganese oxide 
stains; strongly acid; clear wavy boundary. 

B21t—17 to 22 inches; gray (LOYR 6/1) heavy silt loam; many fine 
distinct yellowish brown (10YR 5/4) and common fine distinct pale 
brown (1OYR 6/3) mottles; moderate medium subangular blocky 
structure; common fine roots; common fine pores; many continuous 
distinct dark yellowish brown (1OYR 4/4) clay films on faces of 
peds; many discontinuous distinct thin and medium light gray 
QOYR 6/1) silt films on faces of peds and in pores; common fine 
dark yellowish brown (10YR 4/4) iron and manganese oxide stains; 
very strongly acid; clear wavy boundary. 

B22t—22 to 30 inches; light brownish gray (10YR 6/2) heavy silt loam; 
many fine distinct light yellowish brown (10YR 6/4) and pale brown 
(10YR 6/3) mottles; strong coarse prismatic structure parting to 
moderate medium subangular blocky; very firm; brittle; common 
fine flattened roots between prisms and common rounded roots on 
prism caps; common fine and medium inped tubular pores and many 
very fine inped vesicular pores; common discontinuous distinet thin 
grayish brown (1OYR 5/2) and dark brown (1OYR 3/3) clay films-on 
faces of peds and in pores; many continuous prominent thick light 
gray (1OYR 6/1) silt’ films on faces of peds; common fine distinct 
dark yellowish brown (10YR 4/4) iron and manganese oxide accumu- 
lations; very strongly acid; clear wavy boundary. 

Bx—30 to 47 inches; yellowish brown (10YR 5/4) heavy silt loam; many 
fine distinct grayish brown (IOYR 5/2) and pale brown (10YR 6/3) 
mottles; strong very coarse prismatic structure parting to weak 
thick platy; very firm; brittle; common fine flattened roots between 
prisms; few fine exped tubular pores and many very fine inped 
vesicular pores; common discontinuous distinct thin dark yellowish 
brown (10YR 4/4) clay films on faces of peds and in pores; many 
continuous prominent medium light gray (JOYR 6/1) silt films: on 
faces of peds; few fine dark brown (10YR 3/3) iron and manganese 
oxide stains; strongly acid; clear wavy boundary. 

IIBx2—47 to 58 inches; yellowish brown (LOYR 5/6) heavy silt loam; 
common fine light brownish gray (10YR 6/2) mottles; strong very 
coarse prismatic structure parting to weak thick platy; very firm; 
brittle; few fine flattened roots between prisms; few fine exped tu- 
bular pores and many very fine inped vesicular pores; common fine 
dark brown (10YR 3/3) iron and manganese oxide stains; strongly 
acid; gradual wavy boundary. 
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[IC -58 to SO inches; yellowish brown (OY R 5/6) silt loam; common fine 
faint light brownish gray QOYR 6/2) and pale brown GOYR 6/3) 
mottles; massive; firm; strongly acid. 

The thickness of the solum ranges from 42 to 75 inches, The thickness 

of the Joess cap ranges from 30 to 4s inches. Depth ta the fragipan 

ranges from 18 to 30 inches. Depth to rippable bedrock ranges from 50 

to Sd inches, 

The Ap horizon is dark grayish brown CLOYR 4/2) to pale brown 

QUYR 6/3). Reaction is very strongly acid or strongly acid unless the 

soil ix limed, An A2 horizon, if present, is pale brown COYR 6/3) to 

grayish brown (IOYR 5/2) silt loam that has weak or moderate thin to 
thick platy structure and is mottled, 

The B2 horizon has hue of LOYR or.2.5Y, value of 4 to 6, and chroma 

of 2 to G and is mottled. The Bx horizon has hue of LOYR, value of 5 or 

6, and chroma of 2 to & The B2 horizon and Bx horizon are heavy silt 

loam or light silty clay loam..The EBs horizon also includes loam and 

clay loam. Shale, sandstone, and siltstone fragments make up less than 

10 percent of the [IB horizon, Reaction is strongly acid to.extremely 

acid. - 

The C horizon has hue of 7.5YR to 2.5Y, value of 5 to 7, and chroma 
of LP to & It is loam, silt loam, silty clay loam, and clay loam. Reaction is 
very strongly acid to medium acid. The C horizon which formed in shale 
dominantly has hue of 2.5Y and that which formed in sandstone domi- 
nantly has hue of 7.5YR. 

These Johnsburg soils are taxadjuncts to the Johnsbury series 
because they have grayer colors. This difference does not alter the use- 
fulness or behavior characteristics of the soils. 


Markland series 


The Markland series consists of deep, well drained, 
slowly permeable soils on side slopes of the broad, flat 
lacustrine terraces. These soils formed in stratified clayey 
and silty lacustrine sediment. Slopes range from 2 to 18 
percent. 

Markland soils are similar to Alford, Uniontown, Well- 
ston, and Wheeling soils and are commonly adjacent to 
McGary and Zipp soils on the landscape. Alford, Union- 
town, Wellston, and Wheeling soils have less clay in the 
argillic horizon. Alford soils have a thicker solum and 
formed in loess. Wellston soils formed in loess and under- 
lying residuum. Wheeling soils have very fine mica flakes 
throughout, are more sandy, and formed in alluvium 
deposited by the Ohio River. MceGary soils have low 
chroma mottles in the upper 10 inches of the argillic 
horizon. Zipp soils do not have an argillic horizon, have a 
more clayey A horizon, and are gleyed. 

Typical pedon of Markland silt loam, 2 to 6 percent 
slopes, eroded, in an abandoned field, G00 feet west and 
200 feet north of center sec. 17, T.45 S, R. 7 W. 


Ap—0 to & inches; brown ClOYR 5/3) heavy silt loam: moderiute fine 
granular structure: friable: medium acid; clear smooth boundary. 
B21 to LL inches: yellowish brown (YR 5/68) heavy silty chy loam: 
moderate fine angular blocky structure: firm: few discontinuous 
prominent thin light olive brown (2.5Y 5/1) clay films on faces of 

peds; strongly acid: clear wavy boundary. 

BeeL—11 te 17 inches: yellowish brewn CLOYR 5/4) light: silty clay; 
strong medium angular blocky structure: firm; smany continuous 
prominent medium light olive brown (2.5Y 5/4) and dark yellowish 
brown GOYR 4/4) clay films on faces of peds: strongly acid; clear 
wavy boundary. 

PeBt—17 to Bs inches: dark yellowish brown CYT 4/4) and olive brown 
(25Y 4A) light silty clay: strong medium angular blocky structure: 
firm: few fine and few very fine roots; many continuous prominent 


thin and medium dark yellowish brown COYR 4/3) and light olive 
brown (@.5Y 5/4) clay films on faces of peds: mildly alkiline: clear 
wavy boundary. 

B8—88 te 89 inches: light olive brown (2.5Y 5/4) and yellowish brawn 
(OYR 3/4) light silty clay; common fine distinct grayish brown 
@AY 4/2) mottles: moderate coarse angular blocky structure: firm; 
common discontinuous prominent medium grayish brown (2.5Y 5/2) 
and dark yellowish brown QOYR 4/4) clay films on faces of peds: 
light brownish gray (2.5Y 6/2) fine threads of free lime; strong ef- 
tervescence: mildly alkaline; clear wavy boundary. 

C1—39 to 50 inches: yellowish brown (LOYR 5/4) and light olive brown 
(2.5Y 5/4) stratified silty clay and silty clay loam: common fine 
distinet brownish pray (25Y 6/2) mottles; moderate very fine and 
fine platy structure; firm; grayish brown (2.5¥ 5/2) weathering clay 
strata: light brownish gray (2.5Y 6/2) free lime accumulations: 
strong effervescence; moderately alkaline; gradual wavy boundary. 

C2—50 to 60 inches: yellowish brown (OYR 5/4) and light olive brown 
(25Y 5/4) stratified light silty clay; common fine distinct light 
brownish pray (2.5Y 6/2) mottles: weal thin and very thin platy 
structure; firm; grayish brown (2.5Y 5/2) weathering clay strata: 
light brownish gray (2.5Y 6/2) fine threads of free lime; strong: ef- 
fervescence; moderately alkaline. ; 


The thickness of the solum ranges from 20 to 36 inches. Thickness of 
the loess cap ranges from 0 to 15 inches. 

The Ap horizon is dark grayish brown QOYR 4/2) or brown (OYR . 
5/3). The Al horizon, where present, is very dark grayish brown (OYR 
3/2) silt loam. The Ap horizon in severely eroded areas is silty clay loam. 
Reaction is strongly acid to slightly acid unless the soil is med. An A2 
horizon, where present, is pale brown COYR 6/3) to yellowish brown 
OYR 5/4) silt loam that has weak to moderate thin to thick platy struc- 
ture. 

The B2 horizon has hue of LOYR or 25Y, value of 4 or 5, and chroma 
of 3 or 4. Reaction is strongly acid to neutral in the upper horizons and 
medium acid to moderately alkaline in the lower horizons. 

The C horizon has hue of 1OYR or 2.5Y, value of 5, and chroma of 4 to 
6. It is stratified silty clay, clay, silty clay loam, and silt loam, Reaction 
is mildly alkaline or moderately alkaline. 


McGary series 


The McGary series consists of deep, somewhat poorly 
drained, slowly ‘permeable soils: on broad, very slightly 
convex, lacustrine terraces. .These soils formed in 
stratified clay and silt lacustrine sediment. Slopes range 
from 0 to 2 percent. 

The McGary soils are similar to Henshaw and Iva soils 
and are commonly adjacent to the Markland and Zipp 
soils on the landseape. McGary soils have more clay in the 
argillic horizon and C horizon than Henshaw and Iva soils. 
Henshaw soils have dominant chroma of 4 or more im- 
mediately below the Ap or Al horizon. Iva soils have a 
thicker solam and formed entirely in loess. Markland soils 
do not have low chroma mottles in the upper 10 inches of 
the argillic horizon. Zipp soils have a darker surface layer 
and dominantly low chroma in the subsoil. The A horizon 
is more clayey and the B horizon is not argillic. 

Typical pedon of McGary silt loam, 0 to 2 percent 
slopes, in woods, 150 feet east and 200 feet north of 
center sec. 13, T.5 8., R. 7 W. 


AL—U0 to 2 inches: dark gray (OYR A/D silt loam: moderate fine granu- 
lar structure: friable; medium acid: abrupt smooth boundary. 

A21—2 to 6 inches: Hight brownish gray (OY R 6/2) silt loam: many fine 
faint distinct pale brown (lOYR. 6/3) and yellowish brown (1OYR 
AfAy mottles: weak thick platy structure parting to moderate fine 
granular: friable: common fine roots; common fine pores; strongly 
acid: abrupt smoyoth boundary. 
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A22—6 to 9 inches; light brownish gray (1OYR 6/2) silt loam; many fine 
faint. yellowish brown (10YR 5/4) mottles; moderate thick platy 
structure parting to moderate fine granular; friable; common fine 
roots, strongly acid; abrupt smooth boundary. 

ITB1t—9 to 13 inches; light brownish gray (25Y 6/2) light -silty clay; 
many fine distinct yellow (LOYR 5/4) mottles; strong fine angular 
blocky structure; firm; common fine roots; common fine pores; com- 
mon discontinuous distinct thin dark yellowish brown (1OYR 4/4) 
clay films on faces of peds and in linings of pores; strongly acid; 
abrupt smooth boundary. 

ITB21t—13 to 20 inches; yellowish brown (10YR 5/4) silty clay; many 
fine prominent light brownish gray (2.5Y 6/2) and gray (5Y 6/1) 
mottles; strong medium angular’ blocky structure; firm; many con- 
tinuous distinct thin light brownish gray (2.5Y 6/2) clay films on all 
ped faces and many discontinuous distinct thin dark yellowish 
brown (10YR 4/4) clay films on faces of peds; many continuous 
prominent thin gray (5Y 5/1) silt films on faces of peds; strongly 
-acid; clear wavy boundary. 

ITB22t—20 to 30 inches; brown (10YR 5/3) silty clay; many fine distinct 
light olive gray (5Y 6/2) mottles; strong medium angular blocky 
structure; firm; many continuous prominent thin gray (2.5Y 5/1) 
clay films on all faces of peds and common discontinuous prominent 
thin dark brown (1OYR 4/3) clay films on peds and in linings of 
pores; medium acid; clear wavy boundary. 

ITB38—30 to 36 inches; light olive brown (2.5Y 5/6) and brown (1OYR 
5/3) light silty clay; many fine faint light olive gray (5Y 6/2) mot- 
tles; strong medium angular blocky structure; firm; common discon- 
tinuous prominent thin gray (5Y 5/1) clay films on faces of péds; 

_ neutral; clear smooth boundary. 

ITC—36 to 60 inches; light olive brown (2.5Y 5/4) stratified silty clay 
and silty clay loam; many fine distinct. grayish brown (2.5Y 6/2) 
mottles; moderate medium platy structure; firm; common fine lime 
concretions; slight effervescence; moclerately alkaline. 


The thickness of the solum ranges from 33 to 40 inches. Thickness of 
the loess cap ranges from 0 to 12 inches. 

The Ap horizon is dark grayish brown (1OYR 4/2) to gray (OYR 5/1). 
The Al horizon is very dark gray (IOYR 3/1) or very dark grayish 
brown (10YR 4/1). Reaction is strongly acid to slightly acid unless the 
soil is limed. The A2 horizon, where present, is light brownish gray 
Q0OYR 6/2) to gray (LOYR 5/1) silt loam and has weak or moderate thin 
to thick platy structure. 

The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6, and chroma 
of 2 or 1. The B horizon is silty clay or heavy silty clay loam. Reaction is 
strongly acid or medium acid in the upper part and median acid to 
mildly alkaline in the lower part. 

The C horizon has hue of 2.5Y or 10YR, value of 4 to 6, and chroma of 
1 to 6. The C horizon is gray (LOYR 5/1 and 6/1). It is stratified clay, 
silty clay, silty clay loam, and silt loam. 


Muren series 


The Muren series consists of deep, moderately well 
drained, moderately slowly permeable soils on loess 
covered uplands. These soils formed in silty loess that is 
more than 5 feet deep. Slopes range from 0 to 6 percent. 


Muren soils are similar to Henshaw and Hosmer soils . 


and are commonly adjacent to Alford and Iva soils on the 
landscape. Henshaw soils have low chroma mottles im- 
mediately below the Ap or A horizon, have more. clay in 
the argillic horizon, and formed in stratified silt and clay 
sediment. Hosmer soils have a fragipan. Alford soils are 
free of mottles and they have an argillic horizon. Iva soils 
have a low chroma matrix immediately below the Ap or 
Al horizon. 

Typical pedon of Muren silt loam, 2 to 6 percent slopes, 
eroded, in a cultivated field, 260 feet west and 1,390 feet 
north of southeast corner sec. 28, T.6S., R. 9 W. 


Ap—0 to 8 inches; brown (10YR 5/8) silt loam; moderate medium granu- 
lar structure; friable; neutral; abrupt smooth boundary. 

B21t—8 to 12 inches; yellowish brown (1OYR 5/4) light silty clay loam; 
moclerate medium subangular blocky structure; firm; common very 
fine pores; medium acid; clear wavy boundary. 

B22t—12 to 26 inches; yellowish brown (10YR 5/6) light silty clay loam; 
common fine faint pale brown (JOYR 6/3) and grayish brown CoYR 
5/2) mottles; moderate coarse subangular blocky structure; firm; 
common fine pores; many continuous distinct thin yellowish brown 
(OYR 5/4) and brown (7.5YR 4/4) clay films on peds; common 
discontinuous faint pale brown (10YR 6/3) silt films on faces of 
peds; common fine and medium iron and manganese oxide accumu- 
lations and stains; strongly acid; clear wavy boundary. 

B23t—26 to 42 inches; yellowish brown (10YR 5/6) light silty clay loam; 
common fine faint pale brown (1OYR 6/3) and grayish brown (1OYR 
5/2) mottles; moderate coarse subangular blocky structure; firm; 
common fine pores; many continuous distinet thin yellowish brown 
COYR 5/4) and brown (7.5Y 4/4) clay films on faces of peds; com- 
mon discontinuous faint thin silt coatings; common fine and medium 
iron and manganese oxide accumulations and stains; strongly acid; 
clear wavy boundary. 

B3—42 to 46 inches; yellowish brown (JOYR 5/6) heavy silt loam; many 
fine faint brownish yellow (OYR 6/6) and light brownish gray 
QOYR 6/2) mottles; moderate coarse subangular blocky structure; 
firm; many very fine and few fine pores; common fine iron and 
manganese oxide accumulations and stains; medium acid; clear wavy 
boundary. 

C—46 to 66 inches; yellowish brown (10YR 5/6) silt loam; many fine 
distinct light brownish gray (JOYR 6/2) and pale brown (10YR 6/3) 
mottles; massive; firm; many very fine pores; common fine iron and 
manganese oxide accumulations; slightly acid; gradual wavy bounda- 
ry. 

Thickness of the solum ranges from 43 to 60 inches. The thickness of 
the loess cap ranges from 60 to 120 inches. 

The Ap horizon ranges from dark grayish brown (LOYR 4/2) to yel- 
lowish brown (1OYR 5/4). Reaction is medium acid or strongly acid un- 
less the soil is timed. An A2 horizon, where present, is brown (JOYR 5/3) 
or yellowish brown (JOYR 5/4) silt loam and has weak or moderate thin 
to thick platy structure. 

The B2 horizon has hue of 1OYR, value of 4 to 6, and chroma of 3 to 6. 
Mottles with chroma of 2 or 1 ave within the upper 10 inches of the ar- 
gillic horizon. The B2 horizon is heavy silt loam or light silty clay loam. 
Reaction is strongly acid or medium acid. 

The C horizon has hue of 10YR, value of 5 to 7, and chroma of 3 to 6. 
Mottles are of low chroma. The C horizon is silt loam or silt. Reaction is 
medium acid to neutral. 


Newark series 


The Newark series consists of deep, somewhat poorly 
drained, moderately permeable soils on the Ohio River 
flood plains. These soils formed in alluvium. Slopes range 
from 0 to 2 percent. 

The Newark soils are similar to Stendal and Wilbur 
soils and are commonly adjacent to the Huntington soils 
on the landscape. Stendal and Wilbur soils have less clay; 
have very few, if any, mica flakes; and formed in stream 
alluvium. Stendal soils are strongly acid or very strongly 
acid in the upper 40 inches. Huntington soils do not have 
low chroma mottles in the upper 10 inches of the B2 
horizon. 

Typical pedon of Newark silty clay loam, in a cultivated 
field, 830 feet west and 970 feet north‘of southeast corner 
sec. 238, T.7S., R. 8 W. 
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Ap—6 to 10 inches; dark grayish brown (10YR 4/2) silty clay loam, pale 
brown (OYR 6/8) dry; weak fine granular structure; very fine mica 
flakes throughout; friable; neutral; abrupt smooth boundary. 

B21—10 to 24 inches; grayish brown (10YR 5/2) silty clay loam; many 
fine faint dark grayish brown (10YR 4/2) and brown (LOYR 5/3) 
mottles; weak moderate granular structure; firm; many fine mica 
flakes throughout; neutral; clear wavy boundary. : 

B22—24 to 30 inches; dark grayish brown (1OYR 4/2) silty clay loam; 
many fine faint brown (10YR 4/3) and many fine distinct brown 
(OYR 5/3) and gray (LOYR 5/1) mottles; many very fine mica flakes 
throughout; weak medium granular structure; firm; neutral; clear 
wavy boundary. 

€—30 to 60 inches; light brownish gray (1OYR 6/2) silty clay loam; many 
fine distinct dark grayish brown (1OYR 4/2) and yellowish brown 
(1OYR 5/6) and many fine faint pale brown (10YR 6/3) mottles; 
weak medium platy structure to massive; firm; common fine iron 
and manganese oxide accumulations; many very fine mica flakes 
throughout; neutral. 


Thickness of the solum ranges from 25 ‘to 40 inches. 

The Ap horizon is dark grayish brown (LOYR 4/2) or brown (LOYR 
4/3). The A horizon is silty clay loam or heavy silt loam. Reaction is 
neutral or mildly alkaline. 

The B2 horizon mainly has hue of 10YR, value of 4 or 5, and chroma 
of 2 to 4. The lower part has value of 6 and 7 and chroma of 1. The B 
horizon is light silty clay loam or heavy silt loam. Reaction is neutral or 
mildly alkaline. 

The C horizon has hue of 1OYR or 2.5Y, value of 4 to 7, and chroma of 
1 to 4. It is stratified silt loam and silty clay loam with few fine strata 
of clay and fine sand. Reaction is neutral or mildly alkaline. 


Patton series 


The Patton series consists of deep, poorly drained, 
moderately permeable soils on broad, very slightly con- 
cave, lacustrine terraces. These soils formed in stratified 
silt and clay lacustrine sediment. Slopes range from 0 to 1 
percent. 

The Patton soils are similar to Evansville and Zipp soils 
and are commonly adjacent to Henshaw and Uniontown 
soils on the landscape. Patton soils have a mollic epipecon. 
Zipp soils have more clay in the solum and formed in 
more clayey sediment. Henshaw soils have a lighter 
colored, less clayey A horizon and an argillic B horizon. 
Uniontown soils are browner throughout, do not have low 
chroma mottles in the upper part of the solum, and have 
an argillic B horizon. 

Typical pedon of Patton silty clay loam, in.a cultivated 
field, 220 feet west and 325 feet north of center sec. 31, T. 
6S. R.8 W. 


Ap—0 to 10 inches; very dark gray (JOYR 3/1) light silty clay loam; 
weak medium granular structure; friable; many fine ancl many very 
fine roots; neutral; abrupt smooth boundary. ; 

B2lg—-10 to 138 inches; dark gray (SY 4/1) light silty clay loam, gray 
(OYR 5/1) dry; common fine distinct olive gray (6Y 4/2) and olive 
(5Y 4/3) mottles; moderate fine subangular blocky structure; firm; 
many fine roots; common fine pores; neutral: clear wavy boundary. 

B22e—13 to 16 inches; dark gray (GY 4/1) light silty clay loam; common 
fine distinct olive brown (2.5Y 4/4) mottles; weak fine prismatic 
structure parting to moderate medium subangular; firm; common 
medium and common fine roots; common fine pores; neutral; clear 
wavy boundary. 

B28e¢—6 to 24 inches; dark gray (5Y 4/1) silty clay loam; common fine 
distinet olive (65Y 5/6) mottles; weak medium prismatic structure 

‘parting to moderate medium subangular and angular blocky; firm; 
common: medium and common fine roots; common fine pores; 
neutral; clear wavy boundary. 


B24g—24 to 32 inches; gray (5Y 5/1) silty clay loam; common fine 
distinct brown (2.5Y 5/2) and olive brown (2.5Y 4/4) mottles; weak 
medium prismatic structure parting to moderate medium subangu- 
lar blocky; firm; common medium and fine roots; common fine 
pores; neutral; gradual wavy boundary. 

B25g—32 to 42 inches; gray (5Y 5/1) silty clay loam; many fine distinet 
olive (5Y 5/3), light olive gray, and yellowish brown (10YR 5/6) mot- 
tles; weak coarse prismatic structure parting to weak coarse suban- 
gular blocky; common fine roots; common fine pores; common dark 
gray (5Y 4/1) with common fine distinct olive brown (2.5Y 4/4) cray- 
fish fills from upper horizons; mildly alkaline; gradual wavy bounda- 
ry. 

C—42 to 60 inches; gray (5Y 6/1) silty clay loam and olive brown (2.5Y 
6/6) clay; many fine distinct olive yellow (2.5Y 6/6) mottles; massive; 
firm; common fine roots; slight effervescence; moderately alkaline. 


Thickness of the solum ranges from 30 to 42 inches. The thickness of 
the mollic epipedon ranges from 10 to 15 inches. 

The mollie epipedon is very dark gray (1OYR 3/1) or very dark gray- 
ish brown (10YR 3/2). The A horizon is light silty clay loam or heavy silt 
loam. Reaction is neutral or mildly alkaline. The mollic epipedon extends 
into the B2g horizon in some pedons. 

The B2g horizon has hue of 5Y to 10YR, value of 4 or 5, ancl chroma 
of 0 or 1 to a depth of 30 inches. The lower part of the B2g horizon has 
value of 6 and chroma of 2. It is silty clay loam to heavy silt loam. Reac- 
tion is neutral or mildly alkaline. Average clay content is 27 to 35 per- 
cent. 

The C horizon has hue of 5Y to 10YR, value of 4 to 7, and chroma of 0 
to 6. It is stratified silt loam, silty clay loam, silty clay, or clay. Reaction 
is neutral to moderately alkaline. 


Pekin series 


The Pekin series consists of deep, moderately well 
drained, very slowly permeable soils on old stream ter- 
races. These soils have a fragipan. They formed in silty 
alluvium. Slopes range from 1 to 4 percent. 

Pekin soils are similar to Hosmer, Sciotoville, and Tilsit 
soils and are commonly adjacent to Bartle and Peoga soils 
on the landscape. Hosmer, Sciotoville, and Tilsit soils have 
a more strongly expressed fragipan. Hosmer soils do not 
have mottles in the upper 10 inches of the argillic horizon 
and formed entirely in loess. Sciotoville soils have slightly 
more sand, are commonly redder, have a noticeable 
amount of very fine mica flakes throughout the solum, 
and formed in alluvium deposited by the Ohio River. Til- 
sit soils formed partly in loess and the underlying 
residuum from siltstone, shale, and sandstone. Bartle soils 
have mottles immediately below the Ap or Al horizon. 
Peoga soils are grayer throughout and do not have a 
fragipan. 

Typical pedon of Pekin silt loam, 1 to 4 percent slopes, 
eroded, in a cultivated field, 150 feet west and 640 feet 
south of northeast corner sec. 23, T. 4 S., R..6 W. 


Ap—0 to 7 inches; brown (lOYR 5/3) silt loam; weak fine granular struc- 
ture; friable; many fine and many very fine roots; neutral; abrupt 
smooth boundary. 

B21t+7 to 14 inches; yellowish brown, (OYR 5/6) heavy silt loam; 
moderate medium subangular blocky’ structure; firm; common fine 
roots; few fine pores;‘many discontinuous distinct thin dark yel- 
lowish brown (IOYR 4/4) clay films.on faces of peds; few fine dark 
yellowish brown (10YR 4/4) iron and manganese oxide stains; 
strongly acid; clear wavy boundary. 

B22t—14 to 21 inches; yellowish brown (1OYR 5/4) heavy silt loam; com- 
mon fine distinct light brownish gray (JOYR 6/2) mottles; weak 
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coarse prismatic structure parting to moderate medium subangular; 
firm; brittle; common fine roots on ped caps; many fine tubular 
pores; many discontinuous distinct dark brown (10YR 3/3) clay films 
on faces of peds and some walls of pores; many continuous 
prominent thick, 1- to 10-milliméter light brownish gray (OYR 6/2) 
silt films on faces of peds And in pores; few fine dark yellowish 
brown (10YR 4/4) iron and manganese oxide stains; ‘strongly acid; 
clear wavy boundary. 

Bx1—21 to 28 inches; yellowish brown (loYR 5/4) heavy silt loam; com- 
mon fine distinct light brownish gray (10YR 6/2) mottles; moderate 
very coarse prismatic structure parting to weak very thick platy; 
very firm; brittle; many fine and common medium flattened roots 
along prism walls and on prism caps; many very fine inped vesicular 
pores and many fine random exped tubular pores; many discontinu- 
ous distinct thin dark yellowish brown (10YR 4/4) clay films on 
faces of peds and some walls of pores; many continuous prominent 
thick, 1- to 5-millimeter light gray (LOYR 6/1) silt films on caps and 
walls of prisms and in pores; common fine ‘dark brown (10YR 3/8) 
iron and manganese oxide accumulations; strongly acid; clear wavy 
boundary. 

Bx2—28 to 48 inches; yellowish brown (10YR 5/4) and brownish yellow 
(10YR_ 6/6) heavy silt loam, common fine distinet light brownish 
gray (1OYR 6/2) mottles; moderate very coarse prismatic structure 
parting to weak very thick platy; very firm; brittle; few fine and 
common medium flattened roots along -prism walls; many very fine 
inped vesicular pores and many fine exped random tubular pores; 
common discontinuous distinct thin grayish brown (LOYR.5/2) clay 
films on faces of peds and in pores; many continuous prominent 
medium light gray (1OYR 6/1) silt films on caps*and walls of all 
prisms and on some walls of pores; many fine dark yellowish brown 
(10YR 4/4) iron and manganese oxide stains; medium acid; gradual 
wavy boundary. 

B838—48 to 58 inches; brownish yellow (10YR 6/6) and light yellowish 
-brown (10YR 6/4) heavy silt loam; weak coarse subangular blocky 
structure; firm; few fine roots; common patehy distinet thin brown 
(10YR 4/8) clay films on faces of peds; common continuous distinct 
thin light brownish gray (1OYR 6/2) silt films on faces of peds; com- 
mon fine very dark brown (1OYR 2/2) iron and manganese oxide ac- 
eumulations; medium acid; gradual wavy boundary. 

C—58 to 66 inches; brownish yellow (10YR 6/6) and light yellowish 
brown (10YR 6/4) heavy silt loam; massive; friable and firm; medi- 
um acid. 


The thickness of the solum ranges from 42 to 60 inches. Depth to the 
fragipan ranges from 18 to 30 inches. 

The Ap horizon is brown (10YR 5/3) or dark grayish brown (10YR 
4/2). Reaction is strongly acid to medium acid unless the soil is-limed. 
An A2 horizon, where present, is pale brown (10YR 6/3) silt loam that 
has weak or moderate thin to thick platy structure. 

The B2 horizon has hue of 10YR, value of 5 or 6, and chroma of 3 to 6. 


Low chroma mottles are not in the upper part of the argillic horizon but 


are within the upper 10 inches of the argillic horizon. The B2 horizon is 
silt loam or light silty clay loam. Reaction is very strongly acid to medi- 
um acid. 

The C horizon has hue of 10YR, value of 5 or 6, and chroma of'1 to 8. 
It is stratified silt loam or silty clay loam and loam. Reaction is mectium 
acid to neutral. 


Peoga series 


The Peoga series consists. of deep, poorly. drained, 
slowly permeable soils on very slightly convex, old stream 
terraces. These soils formed in silty alluvium. Slopes 
range from 0 to 1 percent. 

Peoga soils are similar to Birds and Bonnie soils and 
are commonly adjacent. to Bartle and Pekin soils on the 
landscape. Birds and Bonnie soils do not, have an argillic 
horizon, have less clay to a depth of 40 inches, and are on 


stream flood plains. Bartle and Pekin soils have a 
fragipan. Bartle soils have at least one B2 subhorizon 
above the fragipan that has matrix chroma of 3.to 6. 
Pekin soils dominantly have chroma of 3 to 6. 

Typical pedon of Peoga silt loam, in a cultivated field, 
35 feet west and 120 feet south of northeast corner sec. 9, 
T.48., R.6 W. 


Ap—0 to 8 inches; grayish brown (10YR 5/2) silt loam; weak medium 
granular structure; friable; few fine and many very fine roots; 
neutral; abrupt smooth boundary. 

A2—8 to 15 inches; light brownish gray (LOYR 6/2) silt loam; common 
medium distinct. yellowish brown (10YR 5/6) mottles; weak medium 
subangular blocky structure; friable; few fine and many very fine 
roots; common fine pores; numerous old vertical crayfish fills; 
strongly acid; clear wavy boundary. 

Blg—15 to 26 inches; light brownish gray (10YR 6/2) silt loam; common 
medium distinct yellowish brown (10YR 5/4 and 5/6) mottles; weak 
coarse prismatic structure; friable; few fine roots; common fine 
pores; few discontinuous distinct thin light gray (IOYR 7/1) silt 
films on faces of peds; numerous old vertical crayfish fills; very 
strongly acid; clear smooth boundary. 

B2Itg—26 to 32 inches; gray (LOYR 6/1) light silty clay loam; common 
medium distinct. yellowish brown (10YR 5/4 and 5/6) mottles; 
moderate medium and coarse prismatic structure parting to weak 
medium and coarse subangular blocky; firm; few fine roots; few fine 
pores; few discontinuous faint thin gray (10YR 5/1) and dark brown 
(75YR 4/4) clay films on.faces of peds and in pores; many continu- 
ous distinct thin light gray (JOYR 7/1) silt films on faces of peds; 
numerous old vertical crayfish fills; very strongly acid; clear wavy 
boundary. 

B22tg—32 to 48 inches; gray (LOYR 6/1) light silty clay loam; common 
medium distinct yellowish brown (10YR 5/6) mottles;. moderate 
coarse prismatic structure; firm; few fine pores; many discontinuous 
prominent thin gray (10YR 6/1) clay films on faces of peds; common 
continuous thin light gray (10YR 7/1) silt films on faces of peds and 
in pores; numerous old vertical crayfish fills; strongly acid; clear 
wavy boundary. 

B3—48 to 60 inches; strong brown’ (7.5YR 5/6) stratified light silty clay 
loam and silt loam; many coarse distinet gray (IOYR 6/1) mottles 
andl streaks; weak coarse prismatic structure; firm; few fine pores; 
common black (10YR 2/1) iron and manganese oxide accumulations; 
numerous old vertical crayfish fills; ‘strongly acid; gradual wavy 
boundary. 

C—60 to 80 inches; strong brown (7.5YR 5/6) and gray (QlOYR 6/1) 
stratified light silty clay loam and ‘silt loam; massive; firm; nu- 
merous old vertical crayfish fills; neutral. 


The thickness of the solum ranges from 52 to 72 inches. 

The Ap horizon is light gray (LOYR 6/1) to grayish brown (LOYR 5/2) 
and dark grayish brown (10YR 4/2). Reaction is strongly acid -to medium 
acid unless the soil is limed. An A2 horizon has hue of 10YR, value of 6 
or 7, and chroma of 1 or 2. 

The B2 horizon has hue of 10YR or 2.5Y, value of 6 or 7, and chroma 
of 1 or 2 or value of 5 and chroma of 1. It is silt loam or light silty clay 
loam. Reaction is very strongly ‘acid or strongly acid. 

The C horizon has hue of 7.5YR to 5Y, value of 5 or 7, and chroma of 
1 to & It is stratified silt-loam or silty clay loam. Reaction is strongly 
acid or neutral. 


Sciotoville series 


The Sciotoville series consists of deep, moderately well 
drained, slowly permeable soils on the Ohio River ter- 
races. These soils have a fragipan. They formed in alluvi- 
um that contains a noticeable amount of very. fine mica 
flakes throughout. Slopes range from 1 ‘to 3 percent. 
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The Sciotoville soils are similar to Hosmer, Pekin, and 
Tilsit soils and are commonly adjacent to Weinbach and 
Wheeling soils on the landscape. Hosmer and Tilsit soils 
are more silty in the upper part of the solum. Hosmer 
soils formed entirely in loess and do not have low chroma 
mottles in the ‘upper 10 inches of the argillic horizon. 
Pekin soils have a less strongly expressed fragipan; have 
slightly less sand; commonly are yellower; do not have a 
noticeable amount of very fine mica flakes throughout the 
solum; and formed in alluvium deposited by streams. Til- 
sit soils commonly are yellower and formed in loess and 
underlying residuum from sandstone, siltstone, and shale. 

Typical pedon of Sciotoville silt loam, 1 to 3 percent 
slopes, in a cultivated field, 370 feet east and 430 feet 
north of southwest corner sec. 20, T.68., R. 7 W. 


Ap—0 to 8 inches; brown (LOYR 5/3) silt loam; moderate fine granular 
structure; friable;- many fine and many very fine roots; very fine 
mica flakes throughout; strongly acid; abrupt smooth boundary. 

B21t—8 to 17 inches; yellowish brown (1OYR 5/4) light silty clay loam; 
moderate medium subangular blocky structure; firm; many fine and 
many very fine roots; common very fine pores; common continuous 
distinct thin dark yellowish brown (10YR 4/4) clay films on faces of 
peds; very fine mica flakes throughout; very strongly acid; clear 
wavy boundary. 

B22t—17 to 24 inches; yellowish brown (10YR 5/4) light silty clay loam; 
few fine distinct grayish brown (10YR 5/2) mottles; moderate 
coarse prismatic structure parting to moderate medium subangular 
blocky; very firm; common fine and common very fine roots; com- 
mon fine pores; common continuous distinct thin dark brown (l0YR 


4/3) clay films on faces of peds; very fine mica flakes throughout; . 


very strongly acid; clear wavy boundary. 

Bx1—24 to 36 inches; brown (7.5YR 5/4) light silty clay loam; few fine 
distinct grayish brown (10YR 5/2) mottles; strong very coarse 
prismatic structure parting to weak very thick platy; very firm; 
brittle; common fine and common very fine roots on tops of prisms; 
common fine flattened roots along prism walls; many very fine 
discontinuous inped vesicular pores and few fine continuous random 
exped tubular pores; common continuous distinct thin dark brown 
(7.5YR 4/4) clay films on faces of prisms; many continuous 
prominent thick light brownish gray (1OYR 6/2) silt films on caps 
and walls of faces of prisms; very fine mica flakes throughout; very 
strongly acid; clear wavy boundary. 

Bx2—36 to 45 inches; brown (7.5YR 5/4) light silty clay loam; common 

_fine distinct light brownish gray (10YR 6/2) mottles; strong very 
coarse prismatic structure parting to weak very thick platy; very 
firm; brittle; common fine and few very fine flattened roots along 
prism walls; very fine discontinuous inped vesicular pores and few 
fine continuous random exped tubular pores; common continuous 
prominent medium gray (10YR 6/1) silt films on caps and walls of 
faces of prisms; very fine mica flakes throughout; very strongly 
acid; clear wavy boundary. 

Bx3—45 to 55 inches; yellowish brown (10YR 5/4) light silty clay loam; 
common fine prominent gray (10YR 6/1) mottles;. moderate very 
coarse prismatic structure parting to’ weak very thick platy; very 
firm; brittle; common fine and few very fine flattened roots along 
prism walls; many very fine discontinuous inped vesicular pores and 
few fine continuous random exped tubular pores; common discon- 
tinuous distinct thin dark brown (LOYR 4/3) and light brownish gray 
(10YR 6/2) clay films on faces of prisms; very fine mica flakes 
throughout; strongly acid; gradual wavy boundary. 

B3t—55 to 60 inches; yellowish brown (10YR 5/4) light silty clay loam; 
common fine distinct light brownish gray (l0OYR 6/2) mottles; 
moderate coarse subangular blocky structure; firm; few fine roots; 
few fine pores; common discontinuous distinct thin dark brown 
(7.5YR 4/4) clay films on faces of peds; few discontinuous distinct 
thin gray (10YR 6/1) silt films as flows on faces of pores; very fine 
mica flakes throughout; medium acid; gradual wavy boundary. 


C—60 to 80 inches; yellowish brown (10YR 5/4) stratified silty clay loam 
and silt loam; massive; firm; very fine mica flakes throughout; 
medium acid. 


Thickness of the solum ranges from 48 to 60 inches. Depth to the 
fragipan ranges from 20 to 32 inches. 

The Ap horizon is brown (10YR 5/8) to grayish brown (10YR 4/2). 
Reaction is strongly acid to medium acid unless the soil is limed. An A2 
horizon, where present, is brown (10YR 5/3) or grayish brown (10YR 
5/2) silt loam that has weak or moderate thin to thick platy structure. 

The B2 horizon has hue of 7.5YR and 10YR, value of 4 or 5, and 
chroma of 3 or 4. Mottles with chroma of 2.or 1 are within the upper 6 
to 10 inches of the argillic horizon. The B2 horizon is heavy silt loam or 
light silty clay loam that.contains 10 to 20 percent fine sand. Reaction is 
very strongly acid to medium acid. 

The C horizon has hue of 7.5YR or 10YR, value of 4 to 6, and chroma 
of 4 to 1. It is stratified silty clay loam and silt loam to loamy sand. 
Reaction is very strongly acid to slightly acid. 

These Sciotoville soils contain less sand than is defined for the 
Sciotoville series. This difference does not alter the usefulness or 
behavior characteristics of the soils. 


Steff series 


The Steff series consists of deep, moderately well 
drained, moderately permeable soils’ on stream flood 
plains. These soils formed in strongly acid or very 
strongly acid silty alluvium. Slopes range from 0 to 1 per- 
cent. 

Steff soils are similar to Wilbur soils and are commonly 
adjacent to Bonnie and Stendal ‘soils on the landscape. 
Wilbur soils have slightly less clay and are neutral to 
medium acid to a dépth of 40 inches. Bonnie soils are 
grayer and have matrix chroma of 1 or 2 to a depth of 30 
inches. Stendal soils are grayer, and have chroma of 2 or 
1 immediately below the A horizon. 

Typical pedon of Steff silt loam, in a cultivated field, 
100 feet east and 900 feet north of southwest corner sec. 
21,T.48, R.7W. 


Ap—0 to 9 inches; dark brown (10YR 4/8) silt loam; weak fine granular 
structure; friable; neutral; abrupt smooth boundary. 

B21—9 to 13 inches; brown (10YR 5/3) silt loam; weak medium platy 
structure parting to weak fine granular; friable; common fine pores; 
neutral; clear wavy boundary. 

B22—18 to 17 inches; brown (10YR 4/8) silt loam; weak fine granular 
structure; friable; common fine pores; strongly acid; clear smooth 
boundary. 

B23—17 to 33 inches; brown (10YR 5/8) silt loam; common fine faint 
pale brown (10YR 6/3) and light brownish gray (LOYR 6/2) mottles; 
weak fine granular structure; friable; common fine pores; strongly 
acid; clear smooth boundary. ; 

C1—33 to 40 inches; pale brown (10YR 6/3) silt loam; many fine faint 
light brownish gray (LOYR 6/2) and yellowish brown (10YR 5/4) 
mottles; massive; friable; common fine pores; common fine dark 
brown (7.5YR 4/4) iron and manganese oxide stains; strongly acid; 
gradual smooth boundary. 

C2—40 to 60 inches; light brownish gray (LOYR 6/2) silt loam; many fine 
yellowish brown (10YR 5/4) mottles; massive; friable; common fine 
pores; dark brown (7.5YR 4/4) iron and manganese oxide stains; 
strongly acid. 


Thickness of the solum ranges from 24 to 40 inches. 

The A horizon is brown (10YR 5/3) or dark brown (10YR 4/3). Reac- 
tion is strongly acid unless the soil is limed. 

The B horizon has hue of 10YR, value of 4 or 5, and chroma of 3 or 4. 
Mottles with chroma of 2 are within a depth of 24 inches. The lower 
part of the B horizon has hue of 10YR, value of 4 to 6, and chroma of 2 
to 4. Reaction is strongly acid or very strongly acid. 
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The C horizon has hue of 10YR or 2.5Y, value of 4 to 7, and chroma of 
1 to 6. Reaction is strongly acid or very strongly acid. 


Stendal series 


The Stendal series consists of deep, somewhat poorly 
drained, moderately permeable soils on stream flood 
plains. These soils formed in strongly acid or very 
strongly acid silty alluvium. Slopes range from 0 to 1 per- 
cent. 

Stendal soils are similar to Newark and Wakeland soils 
and are commonly adjacent to Bonnie and Steff soils on 
the landscape. Newark soils have more clay and formed in 
alluvium deposited by the Ohio River. The alluvium con- 
tains a noticeable amount of very fine mica throughout. 
Newark soils are neutral or mildly alkaline to a depth of 
40 inches. Wakeland soils have slightly less clay and are 
neutral to medium acid to a depth of 40 inches. Bonnie 
soils are grayer and have matrix chroma of 1 or 2 to a 
depth of 30 inches. Steff soils are browner and have 
chroma of 3 or more immediately below the A horizon. 

Typical pedon of Stendal silt loam, in a cultivated field, 
1,100 feet west and 700 feet south of northeast corner 
sec. 14,T.48., R. 7 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) silt loam; weak fine granu- 
lar structure; friable; neutral; abrupt smooth boundary. 

C1—6 to 10 inches; grayish brown (10YR 5/2) and brown (10YR 5/3) silt 
loam; weak thin platy structure parting to weak fine granular; fria- 
ble; many fine dark yellowish brown (10YR 3/4) iron and man- 
ganese oxide stains; strongly acid; clear smooth boundary. 

C2—10 to 18 inches; brown (10YR 5/3) silt loam; many fine faint grayish 
brown (10YR 5/2) and common fine distinct light brownish gray 
(1OYR 6/2) and gray (10YR 6/1) mottles; weak fine granular struc- 
ture; friable; strongly acid; clear wavy boundary. 

C3g—18 to 30 inches; mottled grayish brown (JOYR 5/2) and brown 
QOYR 5/3) silt loam; weak fine granular structure; friable; few fine 
distinct dark yellowish brown (10YR 3/4) iron and manganese oxide 
stains; strongly acid; clear smooth boundary. 

C4g—30 to 40 inches; light. gray (LOYR 6/1) silt loam; many fine distinct 
brown (10YR 5/3) and common fine distinct brownish yellow (OYR 
6/6) mottles; weak fine granular structure; friable; common fine 
distinct dark yellowish brown (10YR 3/4) iron and manganese oxide 
stains; strongly acid; clear wavy boundary. 

C5—40 to 60 inches; brown (10YR 5/3) silt loam; many fine distinct light 
gray (10YR 6/1) mottles; massive; friable; many fine dark yellowish 
brown (10YR 3/4) iron and manganese oxide stains; strongly acid. 


The thickness of the A horizon is 3 to 12 inches. 

The A horizon is grayish brown (10YR 5/2) or dark grayish brown 
(1OYR 4/2). Reaction is strongly acid unless the soil is limed. ; 

The C horizon, to a depth of 40 inches, has hue of 10YR, value of 5 or 
6, and chroma of 1 to 3. Value of 5 and chroma of 2 dominate to a depth 
of 30 inches. Reaction is strongly acid or very strongly acid to a depth 
of 40 inches. : 


Tilsit series 


The Tilsit series consist of deep, moderately well 
drained, very slowly permeable soils on loess covered 
uplands. These soils have a fragipan. They formed in silty 
loess that is 2 1/2 to 4 feet deep and underlying residuum 
weathered from siltstone, shale, and sandstone. Slopes 
range from 0 to 6 percent. 


Tilsit soils are similar to Hosmer, Pekin, Sciotoville, and 
Zanesville soils and are commonly adjacent to Johnsburg 


-soils on the landscape. The Hosmer soils have less sand in 


the lower part of the solum and formed entirely in loess 
that is more than 4 feet deep. Pekin and Sciotoville soils 
have more sand in the upper part of the solum and 
formed in alluvium. Pekin soils have a less strongly ex- 
pressed fragipan. Sciotoville soils also have a noticeable 
amount of very fine mica flakes throughout. Zanesville 
soils are dominantly redder (7.5YR) in the B2t horizon 
and do not have low chroma mottles in the B2t horizon 
above the Bx horizon. Johnsburg soils have low chroma 
mottles immediately below the Ap or Al horizon. 

Typical pedon of Tilsit silt loam, 2 to 6 percent slopes, 
eroded, in a cultivated field, 360 feet east and 2,360 feet 
north of southwest corner sec. 2, T. 4 S., R. 6 W. 


Ap—0 to 7 inches; brown (10YR 4/3) silt loam; weak fine granular struc- 
ture; friable; many fine roots; medium acid; abrupt smooth bounda- 


ry. 

B2It—7 to 18 inches; yellowish brown (10YR 5/6) heavy silt loam; 
moderate medium subangular blocky structure; firm; many fine 
roots; many fine pores; many discontinuous prominent thin brown 
(7.5YR 5/4) clay films on faces of peds; strongly acid; clear wavy 
boundary. 

B22t—18 to 20 inches; yellowish brown (10YR 5/6), light yellowish 
brown (10YR 6/4), and pale brown (1OYR 6/3) heavy silt loam; com- 
mon fine distinct light brownish gray (10YR 6/2) mottles; moderate 
medium subangular blocky structure; firm; many fine roots; many 
fine pores; many discontinuous prominent thin brown (7.5YR 5/4) 
clay films on faces of peds; strongly acid; clear wavy boundary. 

B23t—20 to 24 inches; yellowish brown (10YR 5/6) heavy silt loam; com- 
mon fine distinct light yellowish brown (2.5Y 6/4) and light 
brownish gray (10YR 6/2) mottles; moderate coarse prismatic struc- 
ture parting to moderate coarse subangular; very firm; many fine 
roots and many fine flattened roots along prisms; many very fine 
and common fine pores; many discontinuous brown (7.5YR 5/4) and 
dark brown (7.5YR 4/4) clay films on faces of peds and many con- 
tinuous prominent thick light gray (JOYR 6/1) silt films on faces of 
peds and in clay films; very strongly. acid; clear wavy boundary. 

Bx1—24 to 39 inches; yellowish brown (10YR 5/4) heavy silt loam; com- 
mon fine distinct light brownish gray (1OYR 6/2) mottles; strong 
very coarse prismatic structure parting to weak thick platy; very 
firm; brittle; common fine flattened roots along prism walls; many 
very fine inped vesicular pores and common fine vertical exped tu- 
bular pores; common discontinuous faint thin dark brown (7.5YR 
4/4) clay films on faces of peds and in silt films; many continuous 
prominent thick light gray (10YR 6/1) and light brownish gray 
(1OYR 6/2) silt films on faces of peds; strongly acid; clear wavy 
boundary. 

I{Bx2—39 to 53 inches; light yellowish brown (2.5Y 6/4 and 10YR 6/4) 
light silty clay loam; strong very coarse prismatic structure parting 
to weak thick platy; very firm; brittle; few fine flattened roots 
along prism walls; many very fine inped vesicular pores and few 
fine vertical exped tubular pores; few fine flattened roots along 
prism walls; common discontinuous faint thin dark brown (7.5YR 
4/4) clay films on faces of peds and in silt films; many discontinuous 
prominent medium light gray ((OYR 6/1) silt films along prism 
walls; few fine dark brown (7.5YR 4/4) iron and manganese oxide 
stains; few thin shale channers; strongly acid; gradual wavy bounda- 


ry. 

IIB3—53 to 58 inches; light yellowish brown (2.5Y 6/4) silty elay loam; 
common fine distinct light brownish gray (2.5Y 6/2) mottles; weak 
thick platy structure; firm; common discontinuous distinct thin yel- 
lowish brown (10YR 5/4) clay films on faces of peds; few fine dark 
brown (7.5YR 4/4) iron and manganese oxide stains; few thin shale 
channers; medium acid; gradual wavy boundary. 
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IIC-—58 to 80 inches; light yellowish brown (2.5Y 6/4) silty clay loam; 
common fine distinct light brownish gray (2.5Y 6/2) mettles; mas- 
sive; firm; few thin shale fragments; medium acid. 


Thickness of the solum ranges from 40 to 60 inches. The thickness of 
the loess cap ranges from 30 to 48 inches. Depth to the fragipan ranges 
from 18 to 28 inches. Depth to rippable bedrock ranges from 50 to 90 
inches. 

The Ap horizon ranges from brown (L0YR 5/8) to dark grayish brown 
(10YR 4/2). Reaction is strongly acid unless the soil is limed. An A2 
horizon, where present, is brown (10YR 5/3), yellowish brown (LOYR 
5/4), or light olive brown (2.5Y 5/4) silt loam that has weak to moderate 
thin to thick platy structure. 

The B2 horizon has hue of L0YR or 2.5Y; value of 5 or 6, and chroma 
of 4 to 6. Mottles with chroma of 2 are in the lower part of the B2t 
horizon. The B2 horizon is silt loam to light silty clay loam if it formed 
in loess and silt loam, silty clay loam, and loam if it formed in residuum. 
Reaction is extremely acid to medium acid. Shale fragments make up 
less than 5 percent of the B horizon. 

The C horizon has hue of 10YR or 2.5Y, value of 5 or 6, and chroma of 
4 to 8. It is loam or clay loam and silt loam to silty clay. Reaction is ex- 
tremely acid to medium acid. Shale fragments’ make up less than 50 per- 
cent of the upper part of the C horizon. The C horizon dominantly has 
hue of 2.5Y if it formed in shale and 7.5YR if it formed in sandstone. 

These Tilsit soils are taxadjuncts to the Tilsit series because of high 
base saturation and because they have mottles with chroma of 2 above 
the fragipan. This difference does not alter the usefulness or behavior 
characteristics of the soils. 


Uniontown series 


The Uniontown series consists of deep, well drained, 
moderately permeable soils on side slopes of broad, flat 
lacustrine terraces. These soils formed in stratified silty 
and clayey lacustrine sediment. Slopes range from 2 to 18 
percent. 

Uniontown soils are similar to Alford, Markland, Well- 
ston, and Wheeling soils and commonly are adjacent to 
Evansville, Henshaw, and Patton soils. Alford soils have a 
thicker solum and formed entirely in loess. Markland soils 
have more clay in the argillic horizon. Wellston soils 
formed in loess and underlying residuum from siltstone, 
sandstone, and shale, Wheeling soils have less clay in the 
argillic horizon, have more sand in the solum, are domi- 
nantly redder, and formed in alluvium deposited by the 
Ohio River. The alluvium contains a noticeable amount of 
very fine mica flakes throughout. Evansville and Patton 
soils are gleyed, have dominant chroma of 0 to 2 
throughout, and lack an argillic horizon. Henshaw soils 
have mottles or matrix with chroma of 2 in the upper 10 
inches of the argillic horizon. Patton soils have a mollic 
epipedon.. 

Typical pedon of Uniontown silt loam, 2 to 6 percent 
slopes, eroded, in an abandoned field, 1,200 feet west and 
160 feet north of center see. 1, T. 7 S., R. 8 W. 


Ap—O to 9 inches; brown (10YR 5/3) silt loam; moderate medium granu- 
lar structure; friable; many fine and many very fine roots; medium 
acid; abrupt smooth boundary. 

B21t—9 to 14 inches; yellowish brown (10YR 5/4) light silty clay loam; 
moderate medium and fine subangular blocky structure; firm; many 
fine and many very fine roots; common fine pores; many continuous 
distinct thin brown (10YR 4/3) clay films on faces of peds; medium 
acid; clear wavy boundary. 


IIB22t—14 to 22 inches; light olive brown (2.5Y 5/6) silty clay loam; 
strong medium subangular blocky structure; firm; common fine and 
many very fine roots; common fine pores; many continuous 
prominent thin dark brown (10YR 4/3) clay films on faces of peds; 
medium acid; clear wavy boundary. 

ITB23t_—22 to 36 inches; light olive brown (2.5Y 5/6) silty clay loam; 
strong coarse angular and subangular blocky structure; firm; com- 
mon fine and common very fine roots; common fine pores; many 
continuous prominent medium dark brown (1OYR 4/3) clay films on 
faces of peds; medium acid; clear wavy boundary. 

IIB8t—36 to 40 inches; light olive brawn (2.5Y 5/6) heavy silt loam; com- 
mon fine faint yellowish brown (10YR 5/6) and grayish brown 
(10YR 5/2) mottles; moderate and weak coarse subangular blocky 
structure; friable; few fine and common very ‘fine roots; few fine 
pores; many patchy distinet thin dark brown (10YR 4/8) clay films 
on faces of peds; slight effervescence; mildly alkaline; clear wavy 
boundary. ; 

IIC1—40 to 48 inches; light yellowish brown (2.5Y 6/4) silt loam; com- 
mon fine faint light olive brown (2.5Y 5/6) and few fine faint gray- 
ish brown (2.5Y 5/2) mottles; massive; friable; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

IIC2—48 to 60 inches; light yellowish brown (2.5Y 6/4) laminated silt 
loam; common fine faint light, olive brown (2.5Y 5/6) and few fine 
faint grayish brown (2.5Y 5/2) mottles; massive; friable; common 
fine lime nodules throughout; strong effervescence; moderately al- 
kaline. 


Solum thickness ranges from 30 to 40 inches. Thickness of the loess 
cap is 15 to 28 inches. 

The A horizon is brown (L0YR 5/3) or dark brown (10YR. 4/3). Reac- 
tion is medium acid to neutral unless the soil is timed. An A2 horizon, 
where present, is pale brown (10YR 6/3) or brown (LOYR 5/3) silt loam 
that has weak or moderate thin to thick platy structure. : 

The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 5, and chroma 
of 4 to 6. It is heavy silt loam or silty clay loam. The lower part of the 
B2 horizon includes heavy silty clay loam. Reaction is strongly acid to 
slightly acid in the upper part and medium acid to mildly alkaline in the 
lower part. 

The C horizon has hue of 10YR or 2.5Y, value of 4 to 7, and chroma of 
1 to 6. It is stratified silt loam, silty clay loam, and silty clay. Reaction is 
neutral to moderately alkaline. 


Wakeland series 


The Wakeland series consists of deep, somewhat poorly 
drained, moderately permeable soils on stream flood 
plains. These soils formed in neutral to medium acid silty 
alluvium. Slopes range from 0 to 1 percent. 

Wakeland soils are similar to Newark and Stendal soils 
and are commonly adjacent to Birds and Wilbur soils on 
the landscape. Newark soils have more clay and formed in 
Ohio River alluvium with a noticeable amount of mica 
flakes throughout. Stendal soils have slightly more clay 
and are strongly acid or very strongly acid to a depth of 
40 inches. Birds soils are grayer with matrix chroma of 1 
or 2 to a depth of 30 inches. Wilbur soils are browner 
with matrix chroma of 3 or more immediately below the 
A horizon. 

Typical pedon of Wakeland silt loam, in a cultivated 
field, 2,440 feet west and 800 feet north of southeast 
corner sec. 9, T.75S., R. 8 W. 


Ap—0 to 10 inches; grayish brown (OYR 5/2) silt loam; weak fine 
granular structure; friable; common fine and many very fine roots; 
neutral; abrupt smooth boundary. 

C1—10 to 15 inches; grayish brown (10YR 5/2) silt loam; many fine 
distinct yellowish brown (10YR 5/4) mottles; weak medium platy 


WARRICK COUNTY, INDIANA 15 


structure parting to weak fine granular; friable; common fine and 
many very fine roots; common fine dark brown (7.5YR 4/4) iron and 
manganese oxide stains; neutral; gradual wavy boundary. 

C2—15 to 30 inches; brown (10YR 5/3) silt loam; many fine faint grayish 
brown (10YR 5/2) and common fine distinct gray (10YR 6/1) mot- 
tles; weak fine granular structure; friable; few fine and common 
very fine roots; common fine dark brown (7.5YR 4/4) iron and man- 
ganese oxide stains; slightly acid; gradual wavy boundary. 

C3—30 to 60 inches; gray (10YR 5/1) silt loam; many fine distinct yel- 
lowish brown (10YR 5/6) mottles; massive; friable; many fine dark 
brown (7.5YR 4/4) iron and manganese oxide stains; neutral. 


Thickness of the A horizon ranges from 3 to 12 inches. 

The A horizon is dark grayish brown (1OYR 4/2) to brown (10YR 5/3). 
Reaction is medium acid to neutral. 

The C horizon, to a depth of 30 inches, has hue of 10YR, value of 5 or 
6, and chroma of 1 to 4. In at least one part of this horizon, chroma of 3 
is dominant. Reaction is medium acid to neutral to a depth of 40 inches. 


Weinbach series 


The Weinbach series consists of deep, somewhat poorly 
drained, very slowly permeable soils on the Ohio River 
terraces. These soils have a fragipan. They formed in allu- 
vium. Slopes range from 0 to 2 percent. 

Weinbach soils are similar to Bartle, Iva, and John- 
sburg soils and are commonly. adjacent to Sciotoville and 
Wheeling soils on the landscape. Bartle, Iva, and John- 
sburg soils lack the noticeable amount of very fine mica 
flakes throughout. Bartle soils have a less strongly ex- 
pressed fragipan, have less sand in the lower part of the 
solum, and formed in stream alluvium. Iva soils do not 
have a fragipan, have less sand in the solum, and formed 
‘entirely in loess. Johnsburg soils have less sand in the 
upper part of the sclum and formed in loess and underly- 
ing residuum from siltstone, shale, and _ sandstone. 
Sciotoville soils are browner, have matrix chroma of 3 or 
more immediately below the Ap or Al horizon, and are 
dominantly redder. Wheeling soils do not have a fragipan 
and do not have low chroma mottles in the upper 10 
inches of the argillic horizon. 

Typical pedon of Weinbach silt loam, 0 to 2 percent 
slopes, in a cultivated field, 100 feet west and 710 feet 
north of southeast corner of see. 11, T.7S., R. 8 W. 


Ap—0 to 8 inches; grayish brown (10YR 5/2) silt loam; weak fine granu- 
lar structure; friable; many fine and many very fine roots; many 
very fine very dark brown (10YR 2/2) iron and manganese oxide ac- 
cumulations; very. fine mica flakes throughout; neutral; abrupt 
smooth boundary. 

A2—8 to 11 inches; mottled light brownish gray (1OYR 6/2) and pale 
brown (10YR 6/8) silt loam; weak medium platy structure parting to 
weak fine granular; friable; many fine and common very fine roots; 
common very fine very dark brown (10YR 2/2) iron and manganese 
oxide accumulations; very fine mica flakes throughout; medium acid; 
clear wavy boundary. 

B2t—11 to 25 inches; mottled light brownish gray (10YR 6/2) and pale 
brown (10YR 6/3) heavy silt -logm; moderate medium subangular 
blocky structure; firm; common fine and common very fine roots; 
common very fine pores; many continuous thin dark yellowish 
brown (10YR 4/4) clay films on faces of peds and lining some pores; 
common very dark brown (10YR 2/2) iron and manganese oxide ac- 
cumulations; very fine mica flakes throughout; strongly acid; clear 
wavy boundary. 

Bx1—25 to 84 inches; light brownish gray (10YR 6/2) light silty clay 
loam; many fine distinct yellowish brown (10YR 5/6) mottles; strong 


very coarse prismatic structure parting to weak very thick platy; 
very firm; brittle; common fine flattened roots on prism caps and 
common fine and very fine flattened roots along prism walls; many 
fine discontinuous inped vesicular pores and common medium verti- 
cal exped tubular pores; many discontinuous thin dark brown 
(75YR 4/4) clay films on faces of peds and in some pore channels 
and thin faint light brownish gray (1OYR 6/2) in some silt films on 
faces of peds; many continuous prominent thick (as much as 15 mil- 
limeters) light gray (10YR 7/1) silt films on prism walls and some 
faces of pore channels which contain 30 percent light brownish gray 
(10YR 6/2) clay films; few fine dark brown (7.5YR 4/4) iron and 
manganese oxide accumulations; very fine mica flakes throughout; 
medium acid; gradual wavy boundary. 

Bx2—34 to 52 inches; brown (7.5YR 5/4) light silty clay loam; common 
fine distinct light brownish gray (1OYR 6/2) mottles; strong very 
coarse prismatic structure parting to weak very thick platy; very 
firm; brittle; common fine and common very fine flattened roots 
along prism walls; many fine inped vesicular pores and common 
medium vertical exped tubular pores; many discontinuous distinct 
thin dark yellowish brown (LOYR 4/4) clay films on faces of peds; 
many discontinuous and continuous prominent medium and thin 
light gray (LOYR 7/1) silt films on faces of peds and thin films on 
faces of pore channels; few fine dark brown (7.5YR 3/2) iron and 
manganese oxide accumulations; very fine mica flakes throughout; 
strongly acid; gradual wavy boundary. 

B3t—42 to 58 inches; yellowish brown (10YR 5/6) and brown (7.5YR 5/6) 
heavy silt loam; common fine distinet light gray (JOYR 7/2) mottles; 
weak coarse subangular blocky structure; friable; common discon- 
tinuous distinct thin dark brown (7.5YR 4/4) clay films on faces of 
peds; few continuous distinct medium pale brown (10YR 6/3) silt 
films on faces of peds; few fine black (N 2/0) iron and manganese 
oxide accumulations; very fine mica flakes throughout; strongly 
acid; gradual wavy boundary. 

C—58 to 80 inches; yellowish brown (10YR 5/6) and brown (7.5YR 4/4) 
heavy silt loam; many fine distinct light gray (JOYR 6/1) mottles; 
massive; friable; very fine mica flakes throughout; medium acid. 


Thickness of the solum ranges from 42 to 60 inches. Depth to the 
fragipan ranges from 18 to 30 inches. 

The Ap horizon is grayish brown (10YR 5/2), dark grayish brown 
(1OYR 4/2), or brown (10YR 5/3). Reaction is strongly acid to slightly 
acid unless the soil is limed. An A2 horizon, where present, is grayish 
brown (10YR 5/2) or light brownish gray (10YR 6/2) silt lodm that has 
weak to moderate thin to thick platy structure. 

The B2 horizen has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 2 to 4. The horizon below the Ap or Al horizon has chroma of 2 in the 
matrix. Between the A horizon and the Bx horizon, at least one horizon 
has a matrix with chroma of 3 or 4. The B2 horizon is heavy silt loam or 
silty clay loam. Reaction is extremely acid to medium acid. 

The C horizon has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 1 to 6. It is stratified silt loam, loam, silty clay loam, or loamy sand. 
Reaction is extremely acid to slightly acid. 


Wellston series 


The Wellston series consists of deep, well drained, 
moderately permeable soils on loess covered uplands. 
These soils formed in silty loess and underlying residuum 
weathered from sandstone, siltstone, and shale. Slopes 
range from 12 to 25 percent. 

Wellston soils are similar to Alford, Gilpin, Markland, 
Uniontown, and Wheeling soils and are commonly ad- 
jacent to Johnsburg, Tilsit, and Zanesville soils on the 
landseape. Alford soils have less sand in the solum and 
formed entirely in loess. Gilpin soils have a thinner solum 
and a thinner loess cap, have an argillic horizon less than 
18 inches thick, and are shallower to rippable bedrock. 
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Markland and Uniontown soils have more clay in the 
lower argillic horizon and formed in stratified silt and 
clay. Wheeling soils have more ‘sand-in the solum and 
formed in alluvium that contains a noticeable amount of 
very fine mica flakes throughout. Johnsburg, Tilsit, and 
Zanesville soils have a fragipan. Johnsburg and Tilsit 
have low chroma mottles in the subsoil. 

Typical pedon of Wellston silt loam, 12 to 18 percent 
slopes, in woods, 2,040 feet east and 1,040 feet north of 
southwest. corner sec. 17, T. 4 S., R. 68. 


Al—0 to 4 inches; dark brown (10YR 3/3) silt loam; moderate very fine 
and fine granular structure; friable; many fine and very fine roots; 
neutral; clear wavy boundary. 

A2—4 to 10 inches; brown (10YR 5/8) silt loam; weak thick platy struc- 
ture parting to moderate fine granular; friable; many fine and many 
very fine roots; strongly acid; clear wavy boundary. 

B1t—10 to 14 inches; yellowish brown (10YR 5/4) and brown (7.5YR 5/4) 
heavy silt loam; moderate fine subangular blocky structure; friable; 
common fine and many very fine roots; few discontinuous faint thin 
dark brown (7.5YR 4/4) clay films, on faces of peds; strongly acid; 
clear wavy boundary. 

B21t—14 to 20 inches; yellowish brown (10YR 5/6) heavy silt loam; 
moderate fine subangular blocky structure; firm; common medium 
and common fine and common very fine roots; many continuous 
prominent thin dark yellowish brown (10YR 4/4) clay films on faces 
of peds; strongly acid; clear wavy boundary. 

IIB22t—20 to 30 inches; yellowish brown (10YR 5/6) heavy silt loam; 
moderate medium subangular blocky structure; firm; common medi- 
um and common fine and common very fine roots; many continuous 
prominent thin dark brown (10YR 4/3) clay films on faces of peds; 
strongly acid; clear wavy boundary.’ 

IIB23t—30 to 36 inches; yellowish brown (10YR 5/6) heavy silt loam; 
moderate coarse subangular blocky structure; firm! common medi- 
um and few fine common very fine roots; many continuous 
prominent thin dark brown (7.5YR 4/4) clay films on faces of peds; 
5 percent sandstone channers less than 2 inches long; strongly acid; 
clear wavy boundary. : 

IIB3—36 to 40 inches; yellowish brown (10YR 5/4) shaly heavy loam; 
weak coarse subangular blocky structure; firm; common medium 
and few fine and common very fine roots; few patchy distinct dark 
yellowish brown (10YR 4/4) clay films on faces of peds; 15 percent 
shaly channers less than 2 inches long; strongly acid; gradual wavy 
boundary. 

IIC—40'to 44 inches; yellowish brown (10YR 5/6) very shaly heavy 
loam; common fine light brownish gray (OYR 6/2) streaks of 
weathering rock materials; massive; firm; few fine roots; 35 percent 
siltstone-and shale fragments; strongly acid. 

IICr—44 to 46 inches; wéathering fine interbedded siltstone and shale. 


Thickness of the solum ranges from 32 to 48 inches. Thickness of the 
loess cap is 20 to 48 inches. Part of the solum formed in residuum. 
Depth to rippable bedrock ranges from 40 to 60 inches. 

The Al horizon ranges from very dark grayish brown (10YR 3/2) to 
dark brown (10YR 4/3). The Ap horizon ranges from brown (10YR 5/3) 
to dark grayish brown (10YR 4/2). Reaction is strongly acid to extreme- 
ly acid unless the soil is limed. An A2 horizon, where present, is pale 
brown (10YR 6/3) to yellowish brown (LOYR 5/4) silt loam that has weak 
to moderate thin to thick platy structure. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 4 to 6. It is silt loam to light silty clay loam. Thickness of the 
argillic horizon is 18 to 36 inches. Reaction is strongly acid to extremely 
acid. Shale fragment content ranges from 0 percent in the upper part to 
40 percent in the lower part. 

The C horizon has hue of 7.5YR, 10YR, or 2.5Y, value of 4 to 6, and 
chroma of 2 to 8. It is silt loam, loam, or clay loam. Reaction is extreme- 
ly acid to slightly acid. Shale fragment content ranges from 20 to 90 per- 
cent. The C horizon has hue of 2.5Y if it formed in shale and 7.5YR if it 
formed in sandstone. 


Wheeling series 


The Wheeling series consists of deep, well drained, 
moderately permeable soils on the Ohio River terraces. 
These soils formed in alluvium that contains a noticeable 
amount of very fine mica flakes throughout. Slopes range 
from 0 to 6 percent. 

The Wheeling soils are similar to Alford, Gilpin, Mar- 
kland, Uniontown, Wellston, and Woodmere soils and are 
commonly adjacent to Sciotoville and Weinbach soils on 
the landscape. Wheeling soils have more sand throughout 
the solum than the other soils. Alford, Gilpin, Markland, 
Uniontown, and Wellston soils lack the noticeable amount 
of very fine mica flakes throughout. Alford soils formed 
in silty loess. Gilpin soils have a thinner solum. and 
formed in very thin loess and underlying residuum from 
sandstone, siltstone, and shale. Markland and Uniontown 
soils have more clay in the argillie horizon and formed in 
stratified silt and clay. Wellston soils formed in loess and 
underlying residuum from siltstone, shale, and sandstone. 
Woodmere soils are neutral or slightly acid in the upper 
20 to 40 inches, do not have an argillic horizon, and are 
more clayey throughout the solum. Sciotoville and Wein- 
bach soils have a fragipan at a depth of about 18 to 32 
inches and have mottles in the upper 10 inches of the ar- 
gillic horizon. 

Typical pedon of Wheeling silt loam, 0 to 2 percent 
slopes, in a cultivated field, 600 feet east and 100 feet 
north of the southwest corner of sec. 20, T. 6 5., R. 7 W. 


Ap—0 to 8 inches; brown (10YR 4/3) silt loam; weak medium platy 
structure parting to moderate fine granular; friable; many fine 
roots; very fine mica-flakes throughout; neutral; abrupt wavy boun- 
dary. 

Blt—8 to 12 inches; yellowish brown (10YR 5/6) heavy silt loam; 
moderate fine subangular blocky structure; firm; many fine roots; 
few fine and very fine discontinuous and continuous pores, common 
discontinuous distinet thin brown (7.5YR 5/4) clay films on faces of 
peds; very fine mica flakes throughout; strongly acid; clear wavy 
boundary. ; 

B21t—12 to 20 inches; strong brown (7.5YR 5/6) light silty clay loam; 
moderate fine subangular blocky ‘structure; firm; common fine 
roots; few fine and very fine pores; many continuous prominent thin 
dark brown (7.5YR 4/4) clay films on faces of peds and lining pores; 
very fine mica flakes throughout; very strongly acid, clear wavy 
boundary. 

B22t—20 to 36 inches; strong brown (7.5YR 5/6) light silty clay loam; 
moderate medium and coarse subangular blocky structure; firm; 
common fine roots mostly along faces of peds; common fine pores; 
many, continuous prominent thin dark brown (7.5YR 4/4) clay films 
on faces of peds and lining pores; very fine mica flakes throughout; 
strongly acid; clear wavy boundary. 

B23t—36 to 50 inches; yellowish brown (10YR 5/4) clay loam; moderate 
and coarse subangular blocky structure; firm; few fine roots mostly 
along faces of peds; few fine pores; many continuous prominent thin 
brown (10YR 4/3) clay films on faces of peds and lining pores; very 
fine mica flakes throughout; strongly acid; clear wavy boundary. 

C—50 to 60 inches; brown (1OYR 5/3) loamy sand; structureless; loose; 
few fine roots; very fine mica flakes throughout, strongly acid. 


Thickness of the solum ranges from 45 to 60 inches. 

The Ap horizon is brown (LOYR 5/3), dark brown (LOYR 4/3), or dark 
grayish brown (10YR 4/2) loam or silt loam. Reaction is very strongly 
acid to medium acid unless the soil is limed.-An A2 horizon, when 
present, is yellowish brown (10YR 5/4) or brown (7.5YR 5/4) loam or silt 
loam that has weak to moderate thin to thick platy structure. 
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The B2t horizon has hue of 7.5YR and 10YR, value of 4 or 5, and 
chroma of 3 to 6. It is loam, silt loam, clay loam, or silty clay loam. Reac- 
tion is strongly acid or medium acid. 

The C horizon has hue of 7.5YR or 10YR, value of 4 to 6, and chroma 
of 3 to 6. It is stratified and ranges from loamy sand to silty clay loam. 
Reaction is strongly acid to slightly acid. 

These Wheeling soils are taxadjuncts to the Wheeling series because 
they contain less sand than is defined for the series. This difference 
does not alter the usefulness or behavior of the soils. 


Wilbur series 


The Wilbur series consists of deep, moderately well 
drained, moderately permeable soils on stream flood 
plains. These soils formed in neutral to medium acid silty 
alluvium. Slopes range from 0 to 2 percent. 

The Wilbur soils are similar to Steff soils and are com- 
monly adjacent to Birds and Wakeland soils on the land- 
scape. Steff soils have slightly more clay and are strongly 
acid or very strongly acid to a depth of 40 inches. Birds 
soils are grayer and have matrix chroma of 1 or 2 to a 
depth of 30 inches. Wakeland soils are grayer, and im- 
mediately below the A horizon they have chroma of 2 or 
1. 

Typical pedon of Wilbur silt loam, in a cultivated field, 
400 feet west and 30 feet north of southeast corner of 
sec. 14,T.55., R.9 W. 


Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam; weak fine granular 
structure; friable; slightly acid; abrupt smooth boundary. 

C1—10 to 15 inches; dark brown (10YR 4/3) silt loam; weak medium 
platy structure parting to weak fine granular; friable; medium acid; 
clear wavy boundary. 

C2—15 to 30 inches; brown (10YR 5/3) silt loam; common fine distinct 
light brownish gray (10YR 6/2) mottles; weak fine granular struc- 
ture; friable; common fine dark yellowish brown (10YR 4/4) iron 
and manganese oxide accumulations; medium acid; clear wavy boun- 
dary. 

C3—30 to 44 inches; brown (10YR 5/3) silt loam; many fine faint light 
brownish gray (LOYR 6/2) mottles; very weak thin to thick platy 
structure; many fine dark yellowish brown (10YR 4/4) iron and 
manganese oxide accumulations; medium acid; clear smooth bounda- 


ry. 

C4—44 to 60 inches; gray (10YR 5/1) silt loam; many fine distinct dark 
yellowish brown (10YR 4/4) mottles; massive; friable; many fine 
dark brown (10YR 4/4) iron and manganese oxide accumulations; 
medium acid. 


Thickness of the solum ranges from 3 to 12 inches. 

The Ap horizon is dark brown (10YR 4/3) or brown (10YR 5/8). Reac- 
tion is medium acid to neutral. . 

The C horizon has hue of 10YR, value of 4 to 6, and chroma of 3 or 4. 
Mottles that have chroma of 2 are within a depth of 24 inches. Reaction 
is medium acid to neutral. 


Woodmere series 


The Woodmere series consists of deep, well drained, 
moderately slowly permeable soils on the Ohio River 
flood plains. These soils formed in alluvium. Slopes tangs 
from 0 to 2 percent. 

Woodmere soils are similar to Huntington and Wheel- 
ing soils and are commonly adjacent to Newark soils on 
the landscape. Huntington soils are neutral or mildly al- 
kaline and do not have a buried. B2b horizon within a 


depth of 40 inches. Wheeling soils have more sand 
throughout and have an argillic horizon, and less than 20 
inches of the solum formed in neutral alluvium. Newark 
soils are grayer in the matrix and have grayer mottles in 
the upper 10 inches of the B horizon. 

Typical pedon of Woodmere silty clay loam, in a cul- 
tivated field, 2,400 feet east and 120 feet south of 
northwest corner sec. 22, T. 7S. R. 8 W. 


Ap—0 to 10 inches; dark brown (10YR 3/8) silty clay loam, pale brown 
(10YR 6/3) dry; weak medium granular structure; friable; very fine 
mica flakes throughout; neutral; abrupt smooth boundary. 

B2—10 to 24 inches; dark brown (10YR 4/8) silty clay loam, pale brown 
(10YR 6/3) dry; weak medium subangular blocky structure; friable; 
very fine mica flakes throughout; neutral; clear wavy boundary. 

ITB1b—24 to 30 inches; yellowish brown (10YR 5/4) silty clay loam; 
moderate medium subangular blocky structure; firm; common 
discontinuous distinet thin dark brown (10YR 4/3) clay films on 
faces of peds; very fine mica flakes throughout; medium acid; clear 
wavy boundary. 

IIB2b—30 to.70 inches; brown (7.5YR 5/4) light silty clay; weak very 
coarse prismatic structure parting to moderate coarse subangular 
blocky; firm; many discontinuous distinct brown (7.5YR 4/3) clay 
films on faces of peds and lining pores; common discontinuous 
distinct pale brown (10YR 6/3) silt films on clay films and faces of 
peds; common fine dark brown (7.5YR 4/4) iron and manganese 
oxide accumulations; very fine mica flakes throughout; very 
strongly acid; gradual wavy boundary. ; 

IIB38b—70 to 76 inches; brown (7.5YR 5/4) light silty elay loam; weak 
medium subangular blocky structure; firm; few discontinuous faint 
thin brown (7.5YR 4/3) clay films on faces of peds and in pore chan- 
nels; common discontinuous distinct pale brown (10YR 6/3) silt films 
on faces of peds; many fine dark brown (7.5YR 4/4) iron and man- 
ganese oxide accumulations; very fine mica flakes throughout; very 
strongly acid; gradual wavy boundary. 

11C—76 to 84 inches; brown (7.5YR 5/4) light: silty clay; massive; firm; 
very fine mica flakes; strongly acid. 


Thickness of the solum ranges from 50 to 80 inches. Depth to the bu- 
ried B2b horizon ranges from 20 to 40 inches. 

The Ap horizon is dark brown (10YR 4/3 and 3/3) moist and pale 
brown (LOYR 6/3) or light brownish gray (1OYR 6/2) dry. It is light silty 
clay loam or heavy silt loam. Reaction is neutral or slightly acid. 

The horizon below the B2b horizon has hue of 10YR, value of 4 or 5, 
and chroma of 8 or 4. It is heavy silt loam or silty clay loam. Reaction is 
neutral or slightly acid. The B2b horizon has hue of 7.5YR or 10YR, 
value of 4 or 5, and chroma of 4 or 5. It is silty clay loam or silty clay. 
Reaction is strongly acid or very strongly acid. 

The C horizon has hue of 7.5YR or 10YR, value of 4 or 5, chroma of 4 
to 6, It is stratified silty clay to loam. Reaction is strongly acid or medi- 
um acid. 


Zanesville series 


The Zanesville series consists of deep, well drained, 
slowly permeable soils on loess covered uplands. These 
soils have a fragipan. They formed in silty loess 1 1/2 to 4 
feet deep and underlying residuum weathered from silt- 
stone, shale, and sandstone. Slopes range from 2 to 18 
percent. 

Zanesville soils are similar to Hosmer and Tilsit soils 
and are commonly adjacent to Gilpin, Johnsburg, and 


'Wellston soils on the landscape. Hosmer soils have less 
sand in the lower part of the solum and formed entirely 


in loess that is more than 4 feet deep. Tilsit soils are yel- 
lower in the B2t horizon and have mottles with low 
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chroma in the B2t and Bx horizons. Gilpin and Wellston 
soils do not have a fragipan. Gilpin soils have a thinner 
solum and are shallower to rippable bedrock. Johnsburg 
soils are grayer in the upper part of the solum and have 
mottles with low chroma immediately below the Ap or Al 
horizon. 

Typical pedon (fig. 15) of Zanesville silt loam, 2 to 6 
percent slopes, eroded, in an abandoned field, 150 feet 
west and 100 feet south of northeast corner sec. 19, T. 4 
S., R. 6 W. 


Ap—0 to 7 inches; dark brown (10YR 4/8) silt loam; weak fine granular 
structure in the upper part and weak medium platy structure in the 
lower part; friable; many fine and many very fine roots; very 
strongly acid; abrupt smooth boundary. 

B21t—7 to 18 inches; strong brown (7.5YR 5/6) light silty clay loam; 
moderate medium subangular blocky structure; firm; common fine 
and many very fine roots; common fine pores; many discontinuous 
prominent thin brown (7.5YR 4/4) clay films on faces of peds and 
lining pores; very strongly acid; clear wavy boundary. 

B22t—18 to 32 inches; strong brown (7.5YR 5/6) heavy silt loam; 
moderate coarse subangular blocky structure; firm; common fine 
and very fine roots; common fine pores; many discontinuous 
prominent thin brown (7.5YR 4/4) clay films on faces of peds and 
lining pores; very strongly acid; clear wavy boundary. 

Bx1—32 to 43 inches; brown (7.5YR 4/4) heavy silt loam; strong very 
coarse prismatic structure parting to weak very thick platy; very 
firm; brittle; common fine and many very fine roots on prism caps 
and common fine and common very fine flattened roots along walls 
of prisms; many very fine inped vesicular pores and few fine ran- 
dom exped tubular pores; many discontinuous faint thin light 
brownish gray (JOYR 6/2) clay films within the silt films; common 
discontinuous distinct thin dark brown (7.5YR 4/4) clay films on 
faces of peds; many continuous prominent thick light gray (OYR 
6/1) silt films on all faces of prisms and lining pores; strongly acid; 

‘gradual wavy boundary. 

IIBx2—43 to 52 inches; brown (7.5YR 4/4) heavy silt loam; strong very 
coarse prismatic structure parting to weak very thick platy; very 
firm; brittle; common fine and common very fine flattened roots 
along prism walls; many. very fine inped vesicular pores and few 
fine random exped tubular pores; common discontinuous distinct 
thin dark.brown (7.5YR 4/4) clay films on faces of peds; many con- 
tinuous prominent 10 millimeter thick silt films on faces of prisms 
and lining pores; strongly acid; clear wavy boundary. 

IIB3—52 to 59 inches; yellowish brown (10YR 5/4) loam; weak coarse 
subangular blocky structure; friable; few fine and common very fine 

__ Toots; many fine pores; strongly acid; gradual smooth boundary. 
1IC—59 to 68 inches; yellowish brown (L0YR 5/6) loam; massive; friable; 
strongly acid; gradual smooth boundary. 

IIR—68 to 70 inches; siltstone and sandstone bedrock. 


Thickness of the solum ranges from 34 to 60 inches. The thickness of 
the loess cap ranges from 18 to 48 inches. Depth to the fragipan ranges 
from 28 to 32 inches. Depth to rippable bedrock ranges from 44 to 80 
inches. 

The Ap or Al horizon ranges from yellowish brown (10YR 5/4) to 
dark grayish brown (10YR 4/2). Reaction is medium acid or strongly 
acid unless the soil is limed. An A2 horizon, if present, is yellowish 
brown (10YR 5/4) or brown (10YR 5/3) silt loam that has weak or 
moderate thin to thick platy structure. 

The B2t and Bx ‘horizons have hue of 7.5YR or 10YR, value of 4 or 5, 
and chroma of 4 to 6. The B2t horizon has a dominant hue of 7.5YR and 
is silt loam, loam, light silty clay loam, and light clay loam. Reaction is 
very strongly-acid or strongly acid. The lower part of the solum is 3 to 
15 percent shale fragments. 

The C horizon has hue of 7.5YR to 2.5Y, value of 4 or 5, and chroma 
of 2 to 8. It is loam and silt loam to silty clay, clay loam, or sandy clay 
loam. Reaction is very strongly acid or strongly acid. The C horizon is 20 
to 90 percent shale fragments. It dominantly has hue of 2.5Y if it 
formed in shale and 7.5YR if it formed in sandstone. 


Zipp series 


The Zipp series consists of deep, very poorly drained, 
slowly permeable soils on broad, very slightly concave 
lacustrine terraces. These soils formed in stratified clay 
and silt lacustrine sediment. Slopes range from 0 to 1 per- 
cent. 

The Zipp soils are similar to Evansville and Patton soils 
and are commonly adjacent to Markland and McGary soils 
on the landscape. Evansville and Patton soils have less 
clay in the solum and formed in less clayey sediment. Pat- 
ton soils have a mollie epipedon. Markland soils are 
browner throughout, lack mottles in the upper part of the 
solum, and have an argillic B horizon. McGary soils have a 
lighter colored, less clayey A horizon and an argillic B 
horizon. 

Typical pedon of Zipp silty clay loam, in a cultivated 
field, 300 feet east and 150 feet south of center sec. 19, T. 
5S. R.9 W. 


Ap—0 to 10 inches; dark gray (1OYR 4/1) heavy silty clay loam; common 
fine distinct olive (GY 5/3) mottles; weak very fine granular struc- 
ture; firm; neutral; abrupt smooth boundary. 

B21g—10 to 17 inches; dark gray (5Y 4/1) light silty elay; common fine 
distinct olive (5Y 5/3) mottles; strong medium angular blocky struc- 
ture; firm; many continuous faint thin dark gray (5Y 4/1) pressure 
films on faces of peds; neutral; clear smooth boundary. 

B22g—17 to 26 inches; gray (65Y 5/1) light silty clay; many fine distinet 
olive (SY 5/4 and 5/6) and light olive brown (2.5Y 5/4) mottles; weak 
medium prismatic structure parting to strong coarse angular blocky; 
firm; many continuous faint thin dark gray (6Y 4/1) pressure films 
on faces of peds; neutral; gradual wavy boundary. 

B23g—26 to 35 inches; dark gray (5Y 4/1) light silty clay; many fine 
distinct olive (6Y 5/6 and 5/4) and olive yellow (2.5Y 6/6) mottles; 
weak coarse prismatic structure parting to strong coarse angular 
blocky; firm; many continuous faint thin dark gray (6Y 4/1) pres- 
sure films on faces of peds; neutral; gradual wavy boundary. 

B24g—35 to 48 inches; gray (SY 5/1) light silty clay; many (40 percent) 
fine distinct olive (5Y 5/4) and light olive brown (2.5Y 5/4) mottles; 
very weak coarse prismatic structure parting to moderate medium 
angular blocky; firm; many continuous faint thin dark gray (5Y 4/1) 
pressure films on faces of peds; neutral; gradual smooth boundary. 

C—48 to 60 inches; dark gray (5Y 4/1) and yellow (2.5Y 7/6) light silty 
clay; many fine distinct olive (SY 4/3) and light olive brown (2.5Y 
5/6) mottles; massive; firm; mildly alkaline. 


Thickness of the solum is 36 to 48 inches. 

The A horizon is dark gray (10YR 4/1) or dark grayish brown (10YR 
4/2) light silty clay or heavy silty clay loam. 

The Bg horizon has hue of 5Y to 10YR, value of 4 to 6, and chroma of 
1 or less. The lower part of the solum has value of 6. The Bg horizon is 
silty clay or heavy silty clay loam. Reaction is neutral or mildy alkaline. 

The C horizon has hue of 5Y to 10YR, value of 4 to 7, and chroma of 1 
to 6 and has mottles. In some pedons it has neutral (N) hue and value of 
4 to 7. It is stratified silty clay, clay, silty clay loam, and silt loam. Reac- 
tion is neutral to moderately alkaline. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to “Soil taxonomy” (7). 
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The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 15, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil. orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that. have taken place. Each 
order is identified by a word ending in sol.'An example is 
Alfisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udalfs (Ud, meaning humid, plus 
alf, from Alfisol). ; 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Hapludalfs (Hapl, meaning simple 
horizons, plus udalfs, the suborder of Alfisols that have a 
udie moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is.not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
‘ Hapludalfs. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
.that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-silty, mixed, mesic, Typic 
Hapludalfs. 


SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Formation of the soils. 


The following pages define the major factors of soil for- 
mation and describe. their degree of importance in the 
formation of the soils in Warrick County. 


Factors of soil formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agencies. 
The characteristics of any soil are determined by (1) the 
physical and mineralogical composition of the parent 
material, (2) the climate under which the soil material has 
accumulated and existed since accumulation, (8) the plant 
and animal life on and in the soil, (4) the relief, or lay of 
the land, and (5) the length of time the forces of soil for- 
mation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are ac- 
tive factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that is formed 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil profile. It may be much or little, but some time 
is always required for differentiation of soil horizons. 
Usually, a long time is required for the development of 
distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effects of any one factor unless con- 
ditions are specified for the other four. Many of the 
processes of soil formation are unknown. 


Parent material 


Parent material is the unconsolidated mass in which a 
soil forms. Surface rock in Warrick County is of Pennsyl- 
vanian age. It is siltstone, shale, and sandstone (fig. 16). 
The uplands have material from this rock less than 20 
feet below the surface. This condition is present in the 
Zanesville-Tilsit-Wellston,, Hosmer-Zanesville, Alford- 
Muren, and Orthents units. During the Illinoian and 
Wisconsin glacial periods of the Pleistocene age, loess 
(windblown silt) was deposited on these uplands. On 
nearly level to gently sloping uplands, the loess cap 
ranges from 30 feet on Alford silt loam in the 
southwestern part of the county to 2 1/2 feet on 
Zanesville silt loam in the northeastern part (4, 5). 
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The upper part of the loess is Peorian, which has hue of 
10YR. A gritty loess below the silty loess is noted by the 
grating sound when a knife is drawn through it. In the 
lower part of many soil profiles there is a loess which has 
hue of 7.5YR, which is the Farmdale or Roxana loess, but 
no attempt was made to differentiate the different loess 
deposits in the typical profile descriptions. Farmdale loess 
is less than 50 inches thick in the southwestern part of 
the county and less than 10 inches thick in the northeast- 
ern part. There are some paleosols and weakly expressed 
paleosol-like profiles exposed along some vertical strip- 
mine cuts. There is also some of the older, redder Love- 
land loess in the southwestern part of the county. This 
loess is difficult to differentiate in the field from material 
weathered from fine sandstone or coarse siltstone of 
similar color. 

While the loess was deposited on the uplands, water 
was backing up streams and forming lakes. Soils of the 
Zipp-McGary-Evansville unit formed in the lake sediment. 
Later in the Wisconsin glacial period, the Ohio River with 
its faster water cut through previous deposits and 
redeposited sediment in which the Weinbach, Wheeling, 
and Sciotoville soils of the Huntington-Newark-Wheeling 
unit formed. Erosion is a source of alluvium in which the 
Huntington and Newark soils along the Ohio River and 
the Wakeland, Stendal, and Bonnie soils along streams 
form. 


Plant and animal life 


Warrick County was mostly covered by hardwoods. 
Swamp grasses were dominant vegetation on Zipp, Pat- 
ton, and Evansville soils which formed in the previous 
lake bed. Animal life has had a minor influence of soil for- 
mation except to mix the upper layers as’ is done by 
earthworms. Man’s influence has been to alter vegetation 
and fertility, drain wet soils, and increase erosion on 
other soils. 


Climate 


Climate is mild midcontinental and is relatively uniform 


throughout the county. Summers are hot and humid, and 
winters are cool and humid. 

Climate is important in the formation of soils. It deter- 
mines the kind of plant and animal life on and in the soil 
and the amount of water available for the weathering of 
minerals and for the transporting of soil materials. 

Climate, through its influence on soil temperature, 
determines the rate of chemical reactions in the soil. This 
influence is important, but its effect is noticed in large 
areas rather than in relatively small areas such as a coun- 
ty. When the glaciers melted, the Ohio and Wabash 
Rivers carried large sediment loads. Some of the sedi- 
ment was deposited on the glacial flood plains and 
blocked tributary streams to form lakes. The flood plains 
also became the source of loess. Winds were dominantly 
from the west, making the Wabash River and _ local 
streams the major source of loess. Winds from the 


southwest during the summers deposited loess from the. 
Ohio River. The Ohio River was the primary source only 
for the southernmost 4 or 5 miles of uplands. 

Microclimate is of minor consequence and soil formation 
is related more to slope and surface runoff. For more 
detailed information on the climate of the county, see the 
section “General nature of the county.” 


Relief 


Relief plays a major part in soil formation. The steeper 
the soil, the shallower. For example, the Gilpin soils are 
steep, and they are moderately deep. The Wellston soils 
are strongly sloping and moderately steep and they are 
deep. Also, in the Alford map units the Alford silt loam, 6 
to 12 percent slopes, eroded, has a thinner subsoil than 
the Alford silt loam, 2 to 6 percent slopes, as a result of 
relief. On nearly level soils, if the relief is concave, the 
water ponds for long periods and such soils as Zipp silty 
clay loam form. 

Conversely, if the relief is convex the water flows off 
and such soils as MeGary silt loam form. Generally, the 
greater the slope, the better the soil drainage. Natural 
soil drainage ranges from well drained for soils on 
ridgetops and side slopes to very poorly drained for soils 
in depressions. 


Time 


Time is needed for all the other soil-forming factors to 
exert their influence on the soil. For example, recent allu- 
vium washed off the uplands fills the valley. The clays, 
bases, and organic matter move downward with each rain, 
and the material soon shows color changes. The Stendall 
soil on the flood plain is an example of a soil formed in 
recent alluvium. With time, a soil may aggregate, develop 
blocky structure, and develop a clayey layer, which is the 
subsoil. With more time and more weathering, a layer 
such as the fragipan can form. The Bartle soil on the 
stream terrace is an example of a soil that has a fragipan. 


Processes of soil formation 


Several processes are involved in the formation of the 
soils of this county. These processes are the accumulation 
of organic matter; the solution, transfer, and removal of 
calcium carbonates and bases; and the liberation and 
translocation of silicate clay minerals. In most soils more 
than one of these processes has been active in horizon dif- 
ferentiation.. 

Some organic matter has accumulated in the surface 
layer of all the soils of this county. The organic matter 
content of some soils is low, and that of others is high. 
Generally, the soils that have the most organic matter, 
such-as the Patton or Huntington soils, have a thick, very 
dark gray or dark brown surface layer. 

Carbonates and bases have been leached from the 
upper horizons of nearly all the soils of this county. 
Leaching is generally believed to precede the transloca- 
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tion of silicate clay minerals. All of the carbonates and 
some of the bases have been leached from the A and B 
horizons of most soils except some lacustrine soils. The 
leaching is indicated by an acid reaction. Leaching of wet 
soils is slower because of high water tables. Clay and silt 
particles accumulate in pores and other voids and form 
films on the surfaces along which water moves. 

Leaching of bases and translocation of silicate clays and 
silt are among the more important processes in horizon 
differentiation in the soils of this county. Alford or 
Hosmer soil are examples of soils in which translocated 
silicate clays have accumulated in the B2t horizon in the 
form of clay films. 

The reduction and transfer of iron, or gleying, has oc- 
curred in all of the very poorly drained, poorly drained, 
and somewhat poorly drained soils of this county. In the 
naturally wet soils this process has been significant in 
horizon differentiation. The gray color of the subsoil in- 
dicates the redistribution of iron oxides: The reduction is 
commonly accompanied by some transfer of the iron, 
either from upper horizons to lower horizons or complete- 
ly out of the profile. Mottles, which are in some horizons, 
.indicate segregation of iron. Concretions, accumulations, 
and stains are evidence of iron segregation and reduction. 
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Glossary 


ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. Commonly such soil 
formed in recent alluvium or on steep rocky slopes. . 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. ; 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 


monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 
Inches 

0 to 3 
3 to 6 
6 to 9 


Base saturation. The degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Calcareous soil. A soi] containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat 
fragments of sandstone, shale, slate, limestone, or schist as much as 
6 inches along the longest axis. A single piece is called a fragment. 

Chiseling. Tillage with an implement having one or more soil-penetrat- 
ing points that loosen the subsoil and bring clods to the surface. A 
form of emergency tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Complex, soil. A map unit of two or more kinds of soil’ occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors’ consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.--Noneoherent when dry or moist; does not hold together in a 
mass. 

Friable-—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. : 

Firm.—When moist, crushes under moderate pressure between . 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder. or individual grains under 
very slight pressure. ~ 

Cemented.— Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. : 

Cover crop. A close-growing crop grown primarily to improve and pro- 
tect the soil between periods of regular crop production, or a crop 
grown between trees and vines in orchards and vineyards. 
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Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result. of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained._Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytie crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. ; 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” ; 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic. processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 


tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Fragipan. A silty, brittle subsurface horizon low in porosity and content 
of organic matter and low or moderate in clay but high in silt or 
very fine sand. A fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher bulk density 
than the horizon or horizons above. When moist, it tends to rupture 
suddenly under pressure rather than to deform slowly. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Genesis, soil. The mode of ‘origin of the soil. Refers especially to the 
processes or soil-forming factors responsible for the formation of 
the solum, or true soil, from the unconsolidated parent material. 

Gleyed soil. A-soil having one or more neutral gray horizons as a result 
of waterlogging and lack of oxygen. The term “gleyed” also 
designates gray horizons and horizons having yellow and gray mot- 
tles as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Cenducts 
surface water away from cropland. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distinc- 
tion between a gully and a rill is one of depth. A gully generally is 
an‘obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.--The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (8) by .redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum, the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 
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Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Lacustrine deposit (geology). Material deposited in lake water and ex- 
posed when the water level is lowered or the elevation of the land 
is raised. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural soil, are too 
nearly inaccessible for orderly examination, or cannot otherwise be 

. feasibly classified. . 

Moderately fine textured (moderately heavy textured) soil. Clay loam, 
sandy clay loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—/few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 10YR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

pH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. ; 

Plowpan. A compacted layer formed in the soil directly below the 
plowed layer. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


pH 


Extremely acid 
Very strongly acid 
Strongly acid............. ; . 
Medium acid ...... 5.6 to 6.0 
Slightly acid 6.1 to 6.5 
Netitralisgcccsiees siesssesctsasttitiewsereetee reteset 66 to 7.3 
14 to 78 

7.9 to 84 


Moderately alkaline. 
Strongly alkaline ..... 
Very strongly alkaline... 


Residuum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Root zone. The part of the soil that can be penetrated by plant roots. 


Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
-sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence,’ and mineralogical and 
chemical composition. 

Sheet erosion. The removal of a fairly uniform layer of soil material 
from the land surface by the action of rainfall and runoff water. 
Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 

dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soi] that 
is 80 percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex- 
ample, if the average height attained by dominant and codominant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium. sand (0.5 to 0.25 millimeter); fire sand 
(0.25 to 0.10 millimeter); very fixe sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and clay (less than 0,002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristies of the soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(aminated), prismatic (vertical axis of aggregates longer than 
horizontal), cohmnnar (prisms with rounded tops), blocky (angular 
or subangular), and granizdar. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 
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Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it ean soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a dleep channel that. is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject. to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noneapillary porosity and stable struc- 


ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Toe slope. The outermost inclined surface at the base of a hill; part of a 
foot slope. , 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks or 
other deposits at or near the earth’s surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 
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Figure 1.—Pattern of soils and underlying material in Huntington-Newark- Wheeling. 
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Figure 2.—Pattern of soils and underlying material in Alford-Muren. 
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Figure 3.—Pattern of soils and underlying material in Zipp-McGary-Evansville. 
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Figure 4.—Pattern of soils and underlying material in Hosmer-Zanesville. 
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Figure 5.—Pattern of soils and underlying material in Zanesville-Tilsit-Wellston. 
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Figure 6.—Fescue on Zanesville and Wellston soils in Zanesville-Tilsit-Wellston map unit. 
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Figure 7.—Pattern of soils and underlying material in Stendal-Wakeland-Bonnie. 
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Figitre 8.—Black locust on Alford silt loam, 6 to 12 percent slopes, eroded. Black locust grows rapidly on this soil. 
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Figure 9.—Crayfish castles on wet Bonnie silt loam. Figure 10.—Seven year old pine trees on Orthents, stony, 33 to 90 
percent slopes. 
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Figure 11.—High water table in Weinbach silt loam, 0 to 2 percent slopes. 
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Figure 12.—Farm pond in Zanesville silt loam, 6 to 12 percent slopes, severely eroded. Farm ponds provide water for 
homes and have esthetie value. 


WARRICK COUNTY, INDIANA 97 


ASP 


¢ 
is 
gs 
* 
£ 


Figure 13,—Top: Zipp silty clay loam ponded in winter. Bottom: Zipp Figure 14.—Post oak on McGary silt loam. Growth is slow on this soil. 
silty clay loam shrinks and cracks when dry. Site index 35; woodland suitability group.30o. 
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Figure 15.—Profile of Zanesville silt loam. Figure 16.—Pit wall about 75 feet high. Upper 6 feet is Peorian loess; 
below is interbedded Pennsylvania shale, sandstone, and siltstone. 
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TABLE 2.~=PROBABILITIES OF LAST FREEZING TEMPERATURES 


Probability 


Spring: 


4 year in 10 
later than-— 


2 years in 10 
later than-~ 


5 years in 10 
later thane~ 


Fall: 


t year in 10 
later than-- 


2 years in 10 
later than-~ 


§ years in 10 
later than-~ 
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TABLE t.~-TEMPERATURE AND PRECIPITATION 


{Data are from Evansville and Boonville] 


Maximum 
temperature jtemperature 
equal to or 
higher than-={lower than-~- 


at least 5 days withe- 


Minimum Average 
monthly 
fequal to or total 
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29 | 3.0 
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sy 


IN SPRING AND FIRST IN FALL 


{Data are from Evansville Airport] 
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TABLE 3.-—ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


! . Soil name { 


[Alford silt loam, 2 to 6 percent slopes, CrOded~menamencnemnanennnmamnacnnnmecemeaa | 
{Alford silt Loam, 6 to 12 percent SLOPES mmemmnmmnnnencsencinn meneame mam cmasamenecee: | 
{Alford silt loam, 6 to 42 percent slopes, severely CLOd Cd am mmm mmm emcee merase eesmscene meme | 
[Alford silt Loam, 12 to 18 percent SlOPES=wemammmeecmameamewa mmm nance mnaeresaiotrnece ncn | 
{Alford silt loam, 12 to 18 percent slopes, severely Crodedananneennenaneennnnnenene | 
{Alford silt loam, t8 to 25 percent slopes—~~-- oer etna enamine a merase mmm cesses | 
[Bartle S11 Lodmmnmeenmmnmnm nnn ee cm nasa mnmaee enema aimee ma anta eam aaiaterseen nen mses ne | 
LBirdsS SL1t Loammmnnmnnmeammewnamne staan am mn ee eam aac meeiee ne emme antennae nt teen mee ee ! 
{Bonnie silt loam--~.-~~~— one ees 


LEvansville S£1b Lodtwammeennn mena mnaa ea cenana ce nennawan mena eae n aan amcinsreninesem sae | 
{Gilpin silt loam, 25 to 35 percent slopesaaa—--—— ieee aims nie mes nv arian sesso ss ! 
{Gilpin soils, gullied, 12 to 18 percent S1lOPeSmmweemecenensn enn eeneemnmwnn | 
tHenshaw silt loam, 0 CO 2 percent S1LOPeSaamemmmmmnnmenamene mec emmammemumecene arm aceecrera | 
{Hosmer silt loam, 0 to 2 percent slopes~=~—.~--~——— sone cn ne eres eee ewes nS | 
{Hosmer silt Loam, 2 to 6 percent S1OPes~-emmnnmnemnnmanecwenmnmaccnmmenaeieeacncensne| 
{Hosmer silt loam, 2 to 6 percent slopes, SeVErely CrOodedannnnnnnnmmncnnanmaneemenan | 


tHosmer silt loam, 6 to 12 percent slopes~—~-—.-— ating enn emt ee metas ere meme mt meester cone aiermenesee se | 
{Hosmer silt loam, 6 to 12 percent slopes, SeVEPeLY CP0d Cdawwmmenne nea nenmmemmnneaes | 
{Hosmer Silt Loam, 12 to 18 percent S1LOPCSemennmarnmecmnmnerternu mera mercnerasnme mere aesecnen | 


{Hosmer silt loam, 12 to 18 percent slopes, severely Crodedawwesenanencennnnweneenn | 
LHuntington SL1t Loammmemammcnnn meena cae eeene mama nasiereae ne cememe eae na amarnerssneneee | 
[Iva silt loam, 0 to 2 percent SlOPesmmmenennnmnmencememnameme nee wae ee oes | 
{Johnsburg silt loam, 0 to 2 percent S1Opesweeeer meee nner eeceweenncennnene | 
iMarkland silt loam, 2 to 6 percent S1OPeS, CrOded~mmameccamwaemwnnnenemeananacenaceese | 
{Markland silt loam, 6 to 18 percent slopesm—-—-_..— eons ne nee eee oe ie is i tn se io ! 
{Markland silty clay loam, 6 to 18 percent slopes, severely erodedaasenwenennnneecnn | 
iMoGary Silt Loam, 0 to 2 Percent SLOPESammcmnmmmrannccnaeae cam am mmmamarnm aera arumcenesecece | 
[Muren silt loam, 0 to 2 percent slopesnannimnnnes sare mnaine ine ee a a ce ow Ri es es ies eno fa ms i a =| 
{Muren silt loam, 2 to 6 percent Slopes, Crodedemnemmnaniematewcenwnenenaanmmecenne | 
[Newark SLILY Clay LOaMwnmemmnme mam ame emanate ninemsn meee aaa cme nme mer aaa aa srsentersen secre | 
{Orthents, 0 to 8 percent. slopes~——---.am wee adele acres nase ac ie Sa tian nic sins sts cu | 
{Orthents, 8 to 25 percent SLOPCS weer n amen nnn nn waren a eneemmemeenme meaner nee | 
fOrthents, 33 to 90 Percent S1LOPESmmmmnena nnn neem | 


{Orthents stony, 8 to 33 percent slopes~~--—— tm meee ee eminem eta ermi mmc cenem erereemnae mene | 
{Orthents stony, 33 to 90 percent S1LOPeSaanrenm nnn ceren mae eenenaaeeeeaennnen | 
EPAatton SALLY Clay LoaMmammmarmermermmmern cera sntnaecesainrmsntmeseasedeme nem mete ee meme ne ns asm aeeeneasm aces | 


{Pekin silt loam, 1 to 4 percent Slopes, Crodedmamwnmmewsenenemawennmmrewenncccamanes | 
[PEOgZa SLL LOdM neem meee ana N RNR e NR ame meee mn mentee | 
tSelotoville silt loam, 1 to 3 percent slopeswnemnmnnnennnnnenn inn tne a na ai ain teases od sis ! 
{Steff silt loam~~~-~~.— ee em at oe ne me Preemie ara et mec ce er meena ae meee me esm meses esas cima nen mimemar erases | 
{Stendal silt LOAM mm meee tne mene eens ee eens ms ma es eas arms ee co eo mes me ns oon ere ene ees Ot ms em ca ee ms memes cece ve | 
{Tilsit silt loam, 0 to 2 percent Slopes mama mmmmmnmancm ane nmnmmmmes ia ti is sieeiaiaerei cae ! 
{Tilsit silt loan, 2 to 6 percent slopes, Croded~ewmnnemmnncernneneeernnnaannennncnn | 
{Uniontown siit loam, 2 to 6 percent Slopes, CPOd ed ammmecamnm merce nmemmuememacenae ne | 
{Uniontown silt loam, 6 to 12 percent slopes~-~——m—= tment meat are ete aero Sowa eee ! 
{Uniontown silt Loam, 12 to 18 percent S1OPESqeemenannnetmmwe wena ceanenenamnn meme | 
{Uniontown silty clay loam, 6 to 1t2 percent slopes, Severely Erodedmnmanmnnnwnnnnnnn | 
(Wakeland Silt loamaammwnnernen— aoa oa nearer nem meme emer Seen ame men | 
[Weinbach silt loam, 0 to 2 percent S1OPES-aananancmnmenenenemaaaaccwe mame aemeemece | 
{Wellston silt loam, t2 to 18 percent SLOPES wenn mene mam aesnerermmine mam ntermmmcin aint mmeenece mr mee | 
tWeliston silt loam, 12 to 18 percent slopes, severely croded-nnnenwnnnncnewwnnannnn} 
{Wellston silt loam, 18 to 25 percent S1OPES, CPOdedamwmmmncmnnn ana munnnaimcae mene nnn | 
Wheeling Silt Loam, 0 to 2 percent SLOpPeCSmmammamememniemeem nn merecmnmmenta ane: ante cececenem acer ! 
[Wheeling silt loam, 2 to 6 percent Slopes, CrOoded~nmnnemmenrewnemwewenwemeneneenene | 
LWALDUL SLL LOdMmwmnemnnemnaa enna annem aninneinere nn nine wee maar aaetera eam an marenienaennene aes | 
[Woodmere SALLY CLAY LOAM mmmmmmmeenernentc merci eateamemntnmser eee as mimtnnrnrmiiaiaaia ce tls Sar siels ares ! 
{Zanesville silt loam, 2 to 6 percent slopes, Croded-~mmeerennnnwer en nennnennnenenne | 
{Zanesville silt loam, 6 to 12 Percent SLOPES mmm mm mnnncmmenaenanen senna nae amaaameceeee | 
{Zanesville silt loam, 6 to 12 percent slopes, severely eroded~~--~-n- naan ene ene ! 
[Zanesville silt Loam, 12 to 18 percent S1OPES~semnenmnmmewerrensne ween nem meenenee | 
lZanesville silt loam, 12 to 18 percent slopes, Severely Crodedewenmmatenemeenammnnnne | 
[ZAPP SLILY CLAY LOaM mm mnianeen ameter mn cane een na mesa mene natn atnen ere emnrn mr aneraece cen nene ne mis meme aoe cone ! 
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TABLE 4.—~YIELDS PER ACRE OF CROPS AND PASTURE 


SOIL SURVEY 


[All yields were estimated for a high level of management in 1976. Absence of a yield figure indicates the 
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ALE 


AfD~ 
Alf 


APDFasseeincetalcoseen Sees 
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See footnote at end of table. 
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Soil name and 
map symbol 


TOA mt mmo me ne ne me ms me me me ev meine oe 20 we mee we me we we t 
Johnsburg 
MK B 2 mmm meme womens sos ss seo mien eae 
Markland 


Mk Cwm sim cscs ities meg sie ein ois se 


Markland 


MOC 3 mem eernemm were meaeaemmeeee 


Markland 


MI? A nome ee mes me ce ons se tan tw ene me So ee He ee cs ea, 


MeGary 


MU A cre er cra i ae a eee oe oe ss ss one ss se me ees on 
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MUB 2 memes sos maces me me as ne me 0 0 we as on mo mn ms 
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TN © ro sto ee cre ens tee me me sn ma ee an tn tas ne we ne ene me ee ee ee 
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See footnote at end of table. 
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i { 
H 40 | 4y 
| { 
i { 
H 39 { ay 
H | 
{ | 
{ 32 H 37 
! { 
! ! 
{ 28 { 32 
{ { 
! H 
{ 43 { -_—~ 
{ { 
{ { 


Grass=legume hay 
Ton 
3.3 


2.6 


2.8 


yy 


104 SOIL SURVEY 


TABLE 4.—\.YIELDS PER ACRE OF CROPS AND PASTURE~=Continued 


{ ] { { 
Soil name and. { ! af | | 
map symbol { Corn { Soybeans | Wanter wheat {Grass-legume hay| Tall fescue 
WD bi eno ee co re cro cae me eo we mas ne me ws my a te a we Mme we ws me H 10 ! 38 ! 47 H 3. 6 | 7.2 
Weinbach { : | 
t t 
WeD ney ca ot ks a a che me oa ee eae mas asco owe ne we moses nom | 80 H 28 ! 35 { 3 . 0 H 6 . 0 
Wellston { ! ! | | 
! { ! ! { 
WED 3 ame nner nmmn ee mse me wee | 70 | 26 ! 3T | 2.7 i 5.4 
Wellston ! ! q ! ! 
! i i | H 
W CE 2 awrmermemsmensmsesmece ns asta as ar oo we meme av ae | ome H eom ! 30 ! 2.9 { 5.8 
Wellston | ! 1s ! H 
| ! { ! ! 
Wh Aavermneneneneeat miner asnrmermimrer ees H 100 ! 43 ! 53 { 4.2 H 8.4 
Wheeling i | 
t 
Whh2sacaecaetiocenceeens | 100 | 40 | 50 ! 4.2 | 8.4 
Wheeling ! ! ! ! { 
{ { { i ! 
Wiles icici ncacenn anaes ! 125 { yy ! ~oe { 4.t | 8.2 
Wilbur i { ! ! { 
! ! { ! | 
WO ame nese terme cree ne nee etree teem ne ! 125 ! yy { 50 | yt { 8.2 
Woodmere { ! | ! { 
! { | | | 
a | 100 ! 35 | 47 ! 3.5 ! 7.0 
Zanesville | | 
ZaC, LaC3emmmeeen wenn nnn | 80 ! 30 1 44 1 2.7 { 5.2 
Zanesville | | t 
t 
ZaD, LaDZermmere nema armcenn | 70 ! 27 H 33 ! 2.2 { 4.4 
Zanesville i | 
t 
Z, Pmmene near memnce meme mvinene arcs mes mome mame | 95 { 37 ! 42 i 3.4 ! 6.8 
Zipp ! { ! ! | 
| { ! ! ‘ 


® Animal-unitemonth: The amount of forage or feed required to feed one anne unit (one cow, one horse, one 


mule, five sheep, or five goats) for a period of 30 days. 
## See map unit description for the composition and behavior of the map unit. 
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TABLE 5.=sWOODLAND MANAGEMENT AND .PRODUCTIVITY 


[Only .the solis suitable for production of commercial trees are listed in this table. Absence of an entry ina 
column means the information was: not available] 


7 7 Management concerns | ~~ Potential productivity} 
Soil name and {Ordi= { Equip= | H 


white ash. 


1 
rt 
map symbol {nation{Erosion {| ment {Seedling! Wind~ ! Common trees {Site | Trees to plant 
lsymbolf{hazard | limita~!mortal~ | throw | tindex} 
| H tition |} ity | hazard } ! ! 
H { t ! { { { ! 
! ! ! { { t { H 
AfB2, ATC, AfC3; { ! { H i ! H ! 
ALD, APD3ammmmennm} to {Slight {Slight {Slight {Slight {White cakem-... {| 94 |Bastern white pine 
Alford ! ! { ! | {Yellow=poplar~a=====! 98 | red pine, : 
{ H { H { {SWECLgUMmwmanamenwen! 76 | black walnut, 
{ ! { { { | ! { yellow-poplar, 
{ ! H | { i { { white ash, 
| ' \ { \ 1 black locust. 
4 { t t 
Af Bam mm nwe a { tr [Moderate{Moderate{Slight [Slight [White cakemecemnenen! 90 lBastera white pine, 
Alford { H ! { { tYellow=poplara=me===! 98 ! red pine, 
{ { { i ! [Sweet gum~-a- enn ee 1 76 } black walnut, 
| ! ! { { | { { yellow-poplar, 
{ { { H ! { H | white ash, 
{ H | t H { black locust. 
t t t q { 
Bawsmnmmnmammnnewe! 30 {Slight {Slight {Slight {Slight !White O8Kwmmenenaevne! 75 |Eastern white pine, 
Bartle { { H { H {Pin oake----= wmmeemn{ 85 {| baldcypress, 
H | H { { {Yellow=poplar=se==—=! 85 | white ash, 
{ i { i H [Sweet gunmmnannweunne! 80 | red maple, 
{ ! ! { { i ; ! { yellow-~poplar, 
H | | { i t { American sycamore. 
t t t t q t 
Bd wenn mere Ine ee me nee me ! 2w [Slight {Severe {Moderate{Slight !Eastern cottonwood=-| 100 {Eastern cottonwood, 
Birds { ! ! { { [Pin Cak~mwaccaneenna! 90 | red maple, 
! i H i { [Sweet gumaanmmnnnnma=| --— | American sycamore, 
| ! H | | {Cherrybark oak~eweee} a= | baldcypress, 
{ | t lAmerican eee “= water tupelo. 
4 { : 
Bil waarmee eminem we ems wot 2w [Slight [Moderate|ModeratejSevere [Pin oak=senweesemenn! 90 {Eastern cottonwood, 
Bonnie ! ! { H | tEastern cottonwood-=~! 100 | red maple, 
! { 1 ! { {Sweet gum~—---— wnwne~ | ~-~ | American sycamore, 
| ! i H H iCherrybark cak~=eee-! a» | sweetgum, 
! { H ! H {American sycamore==~{ ~-. {| baldcypress, 
| | i { pin oak. 
t t t 
EVeoswene amen! 20 [Slight [Severe [Moderate|Moderate! Pin Oakeannmneenenen! 90 !Fastern white pine, 
Evansville | | | ! ! {White 0ak--s-—m-= ~~~{ 75 | baldcypress, 
| ! { ! { [Sweet guiix~sanewwenae! 90 | Norway spruce, 
| ! : I i | i ! ped maple, 
! { ! ! ! ! ! | white ash, 
! ! { ! { | ! ! sweetgum. 
{ ! ! { { i ! | 
GNF , Gp Deamernnnemenenens ! 3r |[Moderate!Moderate{Moderate!/Slight {Northern red oak===-=| {Virginia pine, 
Gilpin { ! ! H i LYellow=poplar—mmssom } ! eastern white pine, 
{ { H { { | H t black cherry, 
| { t { yellow-poplar, 
t t t 
Hehw—mamewewamanwne} tw [Slight {Moderate{Slight [Severe {Pin Cakwweaceneneee-} 95 !White ash, 
Henshaw } ! H H ! LYellow=poplareasewm=| 95 } sweetgum, 
{ ! { { { [Sweet gumannmeneeenwe! 95 | eastern cottonwood, 
i { i i { { ! 1 yellow-poplar. 
| ! ! ! { ! H i 
HoA, HoB, HoB3, ! ! { I. { | ! H , 
HOC, HOC3amannmmum{ 20 {Slight {Slight {Slight [Slight {White oak~~-...-...! 75 !Eastern white pine, 
Hosmer H H { { H {Yellow=poplaraaew--=} 90 | shortleaf pine, 
{ ! ! { 1 {Virginia pinewseu--| 75 | red pine, — 
! ! | | ! {Sugar maple~~~-- ~~=={ 75 | yellow=poplar, 
{ { | ! { H H {| white ash. 
! { { ! { ! | ! 
HOD, HoD3~-mamamanm{| 27 {Moderate{Moderate}Slight [Slight [White oak-------=--=/ 75 |Eastern white pine, 
Hosmer H | { H { lYellow-poplarwmexun—{ 90 | shortleaf pine, 
H { { H [Virginia pinew--eu—-] 75 | red pine, 
| ! | ! {Sugar maplew=muamamn={ 75 | yellow~poplar, 
i ! ! H | { 
i i | ! | { 
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TABLE 5.——WOODLAND MANAGEMENT AND PRODUCTIVITY~=-Continued 


RR 
' 


sweetgum. 


{ | Management soneerng | Potentia roductivit H 
Soil name and lordi~ { ! Equip= | ! | ! 
map symbol Ination{Erosion {| ment ldéedling! W Wind~ |! Common trees 'Site | Trees to plant 
\symbol{hazard {| limita={mortal- { throw | lindex | 
t if { t ' hazard ! eae ! t 
{ ! H { { i { ' 
Hlnraremaretarnrmrmnme meee weow! to Slight {Slight [Slight {Slight lYellow=~poplarawsaee-{ 95 {Yellow~poplar, 
Huntington { ! | | ! !Northern red oak====({ 85 | black walnut, 
{ { { { { { i ! black locust, 
i \ \ t | eastern white pine. 
t t t t { t 
Lylawanwnannannewe! 39 {Slight {Moderate/Slight {Slight White OCakweeewmnnm-—-| 75 {Eastern white pine, 
Iva ! i { { H IPin Cakawwmwmmmmmens| 85 | baldcypress, 
! H i | : lYellow=-poplar—-s-==={ 85 {| white ash, 
H ! H t { [Sweet gumawamnnnwnn} 80 | red maple, 
| H { H i { | ! yellow~poplar, 
1 t t t H t American sycamore. 
t 4 t t t t t 
JOkwamnmnannnnnnnn=| 30 {Slight {Slight {Slight {Moderate{White Cakawaamwanene! 70 [Eastern white pine, 
Johnsburg ' { { H { !Northern red oak---~! 75 | baldoypress, 
H { H { { 1PAN Oakamnmmmamnneen| 85 | white ash, 
i H { | H 'Yellow=poplaraaww-e-{ 85 {| red maple, 
! { { { H ! Sweet gUM——— =n een ! 80 | yellow~poplar, 
| i t { American sycamore. 
t . t t t 
MkB2, MkC, MoC3a—ecne! 20 {Slight {slight [Slight {Slight [White cakwmwennm-n~ ! 75 |Eastern white pine, 
Markland H t. ! { { {Northern red oakew=~!. 75 {| red pine, 
i i | { { ! ' yellow=poplar, 
‘ { H 1 ‘ i white ash. 
t { t i t ! t 
Mrhwcnuewnwnenaenee} 30 {Slight {Slight [Slight [Slight [White oak----<----== ! 70 {Eastern white pine, 
MoGary i { { H t [Pin OAK mceemrermnenemr—masmene | 85 | baldeypress, 
H ! : H H lYellow=-poplarsw-mwae} 85 | white ash, 
{ ! | { H ! Sweet gum—-n-—- anne ! 80 | red maple, 
| ! { H H { | | yellow-poplar, 
i | | { { { | ! American sycamore. 
! ! an H ! { { { 
MUA, MUB2-mmcemermrnmems 1 to {Slight {Slight [Slight {Slight WWhite oakewmeeewewen} 90 [Eastern white pine, 
Muren { { H { : lYellow=poplara~nana==! 98 ! red pine, 
{ { { H { I Sweet gunewnaannennaee! 76 | black walnut, 
H ! ! H ! ! ! ! plack locust, 
i H { { t ! { { yellow~poplar, 
! | ! { ! u ! | white ash. 
{ H { i { { H { 
Ngseewwcewemnenawet two {Slight 'Moderate!Slight [Moderate] Pin. cak---~~------m~ ! 99 |Eastern cottonwood, 
Newark H ! ! H t ‘Eastern cottonwood~=; 94 {| sweetgum, 
r ! ! ! ! {Northern red oakeew={ 85 | post oak, 
{ ! { { H !Yellow~poplar-q----~{ 95 { loblolly pine, 
t { H i H ISWeetbguMannnanmennane} 88 | red maple, 
{ { { | { { i ! American sycamore, 
H { H { t H ' ! eastern white pine, 
1 i | yellow~poplar. 
t { t 4 . 
PG mmeme ener mememeemeeeme wane! 2Qw {Slight {Severe {Moderate {Moderate|Pin Cakwemnmnaeenee! 85 [Eastern white pine, 
Patton ! ! | H : White Oakemmmaenneen{ 75 | baldeypress, 
{ | { H H lSweetgun---—— wwwevwwe! 80 | Norway spruce, 
{ { { H ! !Northern red oak=-~==| 75 { red maple, 
! { { { H { i | white ash, 
{ | H | { { i { sweetgum. 
{ { { H H ! H { 
PEBQaamnnnwwnnvweens! 3d {Slight {Slight [Slight !Moderate} iwhite akan! 70 {Eastern white pine, 
Pekin | | { H | lye llow=poplarseaan=<e-| 85 | shortleaf pine, 
{ { { { ! Virginia pine-----=={ 75 | red pine, 
H H H H H ISugar maple~--~~=---=| 75 {| yellow~poplar, 
! | | : H 7 ! white ash. 
H | { ! i H H H 
Pgewmanwaewnennwen! 2w {Slight {Severe {Severe IModerate}Pin Cakwqnm-aa- mmm ! 90 {Eastern white pine, 
Peoga { { i ! ! WWhite Oakwmewsenanwe} 75 | baldeypress, 
{ H ! ! ! 1Sweetgumannawvwmnwnm} 90 | Norway spruce, 
! ! ! | ! ! red maple, 
{ { ! | H ! white ash, 
{ { i H H H 
! ! t ' ! ! 
t t t { t ! 


Soil name and 
map symbol 


S.A women ee eee ee mens ae ot meme we ne we 


Selotoville 


S 6 nome cn we mat ences me me oe mame ae os woe 


Steff 


SY aoe mee sem ee cen te es oe om oe ee me 


Stendal 


TOA, TE Bo anemarnnemsarmen 
Tilsit 


UnB2, Un, UnDemmenm 
Uniontown 


Wakeland 


WD A me weme mt mtee er ee ee eee ears ae et 


Weinbach 


WeD, WeD3, WeE2~mem 
Wellston 


WHA, WNB2aremrarnracnrnenrne 
Wheeling 


WI meme cece cease mee me meme me ms ae 


Wilbur 


WO ememe meee seme ne meas mene en meme 


Woodmere 


ZaB2, ZaC, 
Zanesville 


ZaC3~——— 


ZAD, ZAaDZmrerererarmrercenen 
Zanesville 


t 

fOrdi-~ 
tnation] Erosion 
{symbol} hazard 


nN 
te] 


tw 


2w 


30 


20 


20 


2Qw 


ew 
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to 


to 


fo 


30 


3r 


WARRICK COUNTY, INDIANA 


TABLE 5.~-WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


! Management concerns lL Potential productivity 
{ Equip { ! | 
ment {Seedling}! Wind- Common trees {Site 

limita~{mortal- { throw lindex 

! 

{ 

H 

Slight Slight {Slight 
| 

{ 

{ 

Slight Slight {Slight 
t 

H 

' 

t 

{ 

Slight Moderate|Slight 
{ 

! 

t 

{ 

Slight Slight {Slight 
i] 

1 

t 

{ 

H 

Slight Slight |Slight 
! 

! 

' 

{ 


Slight Moderate |Slight 
\ 
{ 
! 
t 
H 
{ 
Slight Moderate}Slight 
{ 
t 
t 
i 
H 
! 
H H 
Moderate {Moderate|Slight 
{ { 
H H 
Slight (Slight als 
t 
H | 
! ! 
Slight {Slight {Slight 
_— 
t t 
| 
Slight {Slight {Slight 
4 1 
t t 
i ' 
Slight (Slight {Slight 
' i 
t t 
{ H 
Slight [peverebeist sane 
t 
1 { 
1 ! 
t t 


Yel lLow=pop Lar~—ssemam | 
Eastern white pine~-{ 


1 
Slight [Northern red cake 
{Yellow~poplarqs— - 


TSLight [Pin Cakmmwmmmmmmeecee | 
{Sweet gum~----— eee ane | 
{Yellow=poplar--=-—=—| 
[Virginia pine m—mwmw | 
{ H 
t H 

Slight {Northern red ocak=———| 


LYellow-=poplarwmanmaem | 
lEastern white pinew=| 
{Virginia pine~——~= ! 


iShortleaf DANG armmrmmes | 


t 
Slight [Northern red oak-~--! 


LYellLOw=poplarmwmanccnm | 


[Sweet Zum~mammmenmnnm | 


(Virginia pine------- { 

| | 

Slight {Northern red cakwow=| 
{Virginia pingesesens| 

{ t 

Slight [Pin 0akKsamemecmenam } 
! 


{Yellow=poplar---—-—— : 
{Virginia Pita aeeenn| 
Moderate [White Oak maremecmnwe | 
LPAN Cakse mm enammene | 


{Yellow-poplar~~~~~-~ | 


[SWEOE ZUM mmmeemarerercresee | 
\ 


| 
| 
| 


Slight {Northern red ocakema=— 
{Yellow~poplar~--—--= ! 
(Virginia ames 
{ 

Slight {Northern red cakso«omum| 
|Yellow=poplaraw-wm={ 
| 

Slight JYellow=poplar-sa—— | 
‘ t 
{ | 
{ | 

Slight {Yellow=poplaraammeam| 
{ t 
1 ! 
1 H 

Slight {Northern red ocak~———} 

PIN Gm mmewnem | 


(Virginia 
{ 


! 

{ ! 
Moderate!{Northern H 
{Virginia 


t 
t 
1 
t 
! 
t 
' 
i 
t 
‘ 
' 
t 
\ 
t 
! 
‘ 
t 
t 
1 
t 
! 
‘ 
{ 
t 
t 
t 
1 
t 
q 
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t 
t 
1 
i 
! 
! 
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! 
i 
t 
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t 
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t 
' 
t 
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t 
! 
t 
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t 
I 
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t 
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t 
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1 
t 
{ 
1 
t 
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t 
1 
t 
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' 
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' 
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1 
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Eastern white pine, 
yellow-poplar, 
European larch. 


Yellow-poplar, 
eastern white pine, 
loblolly pine, 
sweetgum, 
black walnut. 


Eastern white pine, 
baldcypress, 
American sycamore, 
red maple, 
white ash. 


Eastern white pine, 
Virginia pine, 
shortleaf pine. 


Yellow-poplar, 
eastern white pine, 
black walnut, 
shortleaf pine, 
Virginia pine. © 


Virginia pine, 
loblolly pine. 


baldceypress, 
American sycamore, 
red maple, 

white ash. 


Eastern white pine, 
baldeypress, 

white ash, 

red maple, 
yellow=poplar, 
American sycamore. 


Eastern white pine, 
black walnut, 
yellowepoplar. 


Eastern white pine, 
yellow~poplar, 
black walnut. 


Eastern white pine, 
black walnut, 
yellow-poplar, 
black locust. 


Eastern white pine, 
black walnut, 
yellow-poplar, 
black locust. 


Virginia pine, 
eastern white pine, 
shortleaf pine. 


Virginia pine, 
eastern white pine, 


{ 
i] 
t 
1 
t 
i] 
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' 
fy 
t 
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t 
' 
t 
t 
t 
| 
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! 
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t 
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t 
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t 
i] 
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H 
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t 
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TABLE 5.~-WOODLAND MANAGEMENT AND PRODUCTIVITY-~~Continued 


ee RE 
| 


! Management neerns Poten t | 
Soil name and lordi~ | | Equip- | | { { 
map symbol Ination!Erosion | ment {Seedling{ Wind~ | Common trees {Site { Trees to plant 
{symbol!hazard {| limita-{mortal~ | throw | findex{ 
! | {tion | ity ! hazard |} H ! 
H | i | { { | { 
! { ! | i H H 
Lpwwnanmanmnmanema| 2w {Slight {Severe lSevere {Severe [Pin 0ak--wmmmmne www~! 85 {Eastern white pine, 
Zipp | I { H ! IWALte Oakeawmwmnemeen! 75 | baldcypress, 

| | | | ! [SWEetZUMmamammnamenn{ 90 | Norway spruce, 
{ ' { H { | | ! red maple, 
i | { | { H { { white ash, 
! { i H t H ! ‘ sweetgum. 
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TABLE 6.~=BUILDING SITE DEVELOPMENT 


[Some of the terms used in this table to describe restrictive soll features are defined in the Glossary. See 


text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 
rated] 
ee eek a A a ee en ad ge ee 
Soil name and | Shallow ! Dwellings ! Dwellings { Small Local roads 
map symbol ! excavations 7 without ! with : commercial and streets 
: } ! basements H basements ! buildings H 
1 { i 
{ { { 
ALB2nmwnemwnenewnn | S11 git weve |Moderate: {Moderate: tModerate: Severe: 
Alford shrink=swell, shrinkeswell, slope, frost action, 


low strength. low strength. shrink-swell, 


low strength. 


low strength. 


Moderate: 


e 
frost action, 
low strength. 


! 
{ 
' 
4 
i 
{ 
! { i 
3 4 t 
{ { t 
! | H 
! ! I 
AFC, AfC3 mmm mamem {Moderate: {Moderate {Severe: |Severe: 
Alford ! slope. slope, t slope, { slope. | frost action, 
! shrink=swell, { shrink-swell, H ! low strength. 
i low strength. { low strength. i 
4 t t 
AfD, AfD3, AfE~~~~!Severe: Severe: {Severe: {Severe: !Severe: 
Alford { slope. slope. t slope. { slope. {| frost action,. 
| H ! t slope, 
i i { low strength. 
“f 
t t t 
Banamvamaenwnnemne | Severe! Moderate: !Severe: {Moderate: {Severe: 
Bartle | wetness. { wetness. | wetness. { wetness. ! frost action, 
H ! H ! | wetness. 
t i | i i 
Bd eemmnnnnamnnnnans | Severe: |Severe: {Severe: {Severe: |Severe: 
Birds | wetness, ! floods, | floods, { floods, { wetness, 
floods. | wetness. wetness. wetness. frost action. 
1 
{ { ¢ 
Biawmnrmnwemocmmne | Severe: {Severe: {Severe: Severe: {Severe: 
Bonnie ! floods, | floods, ! floods, ! floods, ! wetness, 
t wetness. wetness. wetness. wetness. frost action, 
t { t 
EV meme meme ne ee ce nee me me ee ne {Severe: !Severe: {Severe: {Severe: |Severe: 
Evansville { wetness. | wetness, | wetness, { wetness, { wetness, 
{ | floods. 1 floods. | floods. | frost action, 
| | t | low strength. 
t 
GnF, GpD¥ammmnawne | Severe! Severe: Severe: {Severe: {Severe: 
Gilpin | depth to rock, | slope. { depth to rock, {| slope. ! slope. 
slope. | | slope. | | 
t 
H6Awemmmemenenmuee | Severe: |Severe: !{Severe: Severe: {Moderate: 
Henshaw | wetness. | wetness, { wetness, | wetness, { low strength, 
{ ! floods. 1 floods. { floods. | floods, 
H | | H { wetness, 
! H i H i 
HOA matte mieten mmrerne {Moderate: Moderate: -lSevere: Moderate: {Severe: 
Hosmer H wetness. wetness. wetness. t wetness. H frost action. 
t t t 
HOB, HOB 3ammnsememenen !Moderate: !Moderate: !Severe: {Moderate: |Severe: 
Hosmer { wetness. { wetness, wetness. { slope, wetness. { frost action, 
t 4 { 
HoC, HoC3=—-----=—{Moderate: {Moderate: Severe: {Severe: |Severe: 
Hosmer slope, wetness. slope, wetness. | wetness. t slope. | frost action. 
{ t t 
HOD, HOD3-emmenene} Severe: {Severe: {Severe: {Severe {Severe: 
Hosmer | slope. ! slope. { slope, { slope. | frost action, 
H t wetness. slope. 
i t { ¢ 
Hume nncamemewamme | Severe: lSevere: {Severe: {Severe: {Severe: 
Huntington ! floods. ! floods. {. floods. | floods | floods, 
! { { H frost action. 
{ { { H { 
LV Annee nn nnoenes | Severe! {Severe: !Severe: !Severe: {Severe: 
Iva | wetness. H wetness. H wetness, wetness, 
t { i] 
H { { H 


See footnote at end of table. 
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OA ere we 20 me et ee es as oe es me we oe 
Johnsburg 


MKB 2 wome meena cnese neon me meme me me 


Markland 


MKC, MOC 3 acmemenemememene see 
Markland 


M7? A eres me we one os a ne we op ns ent oo ws 


MeGary 


MU A mwccememsmememe cn mnae meme aene 


Muren 


N 6 wee sot it os me one one me ms on es ae oo 


Newark 


OrB*®, OrD*, OrG*, 
OsF*, OsG®. 
Orthents 


PG mre mace womens mesee ws me ns ee me me 


Patton 


PEB 2m mrcoeemememememe crease ae 


Pekin 


PG mommeme as es me meme me are mame mee 


Peoga 


S.C A wteeme cena acre ne me ms coms me we 


Selotoville 


SN waterce cee merce mses mame ee me 


Stendal 


hd Onn 


Tilsit 


Tilsit 
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TABLE 6.—=—BUILDING SITE DEVELOPMENT~~Continued 


fT i] 1 
t { t t 
H Shallow H Dwellings i Dwellings t Small ! Local roads 
H excavations ‘ without | with H commercial | and streets 
: basements i basements H buildings H 
i H { ! { 
! ! { { { 
!Severe:- 'Severe: {Severe: {Severe: {Severe: 
{ wetness. {| wetness. { wetness. | wetness. ! frost action, 
i i low strength, 
‘ t t t 
{Moderate: {Severe: {Severe: {Severe: {Severe: 
| too clayey. | shrinkeswell, ! shrink-=swell, { shrink-swell, { shrink-swell, 
{ low strength. t low strength.- H low strength. i low strength. 
{ 1 t t t 
!Moderate: {Severe: {Severe: !Severe: {Severe: 
{ too clayey, } shrink~swell, ! shrink-swell, ! shrink-swell, { shrink~swell, 
{ slope. {| low strength. { low strength. | low strength, { low strength. 
i { { t slope. i 
{ { ! { H 
{Severe: iSevere: {Severe: {Severe: {Severe: 
| wetness. ! shrink-swell, ! wetness, ! shrink=swell, ! shrinkeswell, 
! ! wetness, { shrink~swell, { wetness, { low strength. 
low strength. i low strength. low strength. H 
t { t t 
{Moderate: {Moderate: {Moderate:; {Moderate: {Severe: 
! wetness. ! low strength, | wetness, { low strength, t frost action, 
t shrink~swell. { low strength. t shrink-swell. H low strength. 
t t t t t 
{Moderate: !Moderate: 'Moderate: 'Moderate: {Severe: 
| wetness. { low strength, | wetness, { slope, { frost action, 
i shrinkeswell. | low strength. low strength. low strength. 
t t t 
|Severe: |Severe: Severe: {Severe: {[Severe: 
| floods, ! floods, ! floods, | floods, | floods. 
| wetness. | wetness. { wetness. ! wetness. | 
i ! { { H 
{ { { ! | 
| i | H ! 
i { { ! { 
! ! { | { 
{Severe: {Severe: {Severe: {Severe: {Severe: 
{ wetness. ! wetness, { wetness, {| wetness, | wetness, 
H |! low strength, ! floods, { floods, ! frost action, 
| floods. pies strength. t low strength. i low strength. 
t t 
tModerate: !Severe: {Severe: |Severe: 'Severe: 
{ wetness, | floods. 1 floods. { floods. ! frost action. 
| floods. i { t { 
! { { { { 
{Severe: {Severe: {Severe: {Severe: |Severe: 
! wetness, { wetness, ! wetness. | wetness, | wetness, 
{ {| low strength. { { low strength. | frost action, 
i H i low strength. 
t t t { 
{Severe: {Severe {Severe: {Severe: {Severe: 
| wetness. { floods. ! floods, ! floods. {| frost action, 
wetness. | low strength. 
1 
!Severe: {Severe: {Severe: {Severe: lSevere: 
| floods, | floods, | floods, ! floods, | floods, 
H wetness. { wetness { wetness. | wetness. frost action. 
4 i 4 
{Severe: [Severe: {Severe: {Severe: {Severe: 
{| floods, { floods, ! floods, ! floods, { floods, 
H wetness. wetness. { wetness. wetness. | frost action. 
4 t 
{Severe: {Moderate: tSevere: {Moderate: {Moderate: 
| wetness. wetness. H wetness. wetness. low strength. 
{ t { t 
Severe: 'Moderate: {Severe: (Moderate: {Moderate: 
| wetness. | wetness. | wetness. ! slope, { Low strength. 
H H { { wetness. H 
! ! { I ! 


See footnote at end of table. 


Soil name and 


7 
. 
{ 
map symbol H excavations 
t 
{ 
{ 
Un B2 armrnene nen none mtnenecemene {Moderate: 
Uniontown {| wetness. 
y 
UnCwmnnnnnnmwnnne !Moderate: 
Uniontown | slope, 
| wetness. 
! 
t 
UnDewennannewennne | Severe! 
Uniontown t slope. 
t 
UCC 3ammm mene n wawuem|Moderate: 
Uniontown { slope, 
i wetness. 
t 
Wacnanmwnnnmnenne | Severe: 
Wakeland { floods, 
| wetness. 
t 
t 
WhAwnnamewammwwmann | Severe: 
Weinbach ! wetness. 
WeD, WeD3, WeE2~—=—} Severe: 
Wellston ! slope. 
WA wememratmencnrmresaensmmecms | SLE 2b wesenneesercemenemsne 
Wheeling H 
! 
{ 
WHB2warmmmcrcmemmccerm | STAN bt mentmnimermsnrerce 
Wheeling { 
| 
Wileesaemmemmenemume | Severe: 
Wilbur t floods. 
YWOnnmmrnanwnmnnnwe | Moderate: 
Woodmere ! floods, 
{ wetness. 
{ 
{ 
LA B2wmameccemmmenen | SEVere: 
Zanesville tw wetness. 
t 
LAC, LaCZwmmmnmnann} Severe: 
Zanesville ! wetness. 
H 
ZaD, ZaD3Junmmmmma{ SEVEre: 
- Zanesville ! slope, 
{| wetness. 
' 
t 
Ll wmeewnnermnmemnae | Severe: 
Zipp { wetness, 
{ floods. 
i] 
t 


ee, nn OC nn van ONNOENTE SEO 


WARRICK COUNTY, 


INDIANA 


TABLE 6.——BUILDING SITE DEVELOPMENT~~Continued 


Shallow 


Dwellings 
without 
b ts 


Moderate: 


fo) 
low strength. 


Moderate: 
slope, 
low strength. 


T 
t 

1 

t 

! 

t 

' 

! 

i] 

1 

t 

' 

t 

i] 

t 

' 

t 

! 

t 

i) 

t 

! 

t 

' 

t 

{ 
}Severe: 

H slope. 

t 

!Moderate: 

{ slope, 

| low strength. 
t 
! 
t 
t 
t 
i] 
t 
1 
t 
! 
t 
i] 
t 
! 
' 
t 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
slope. 


RESE-debr eS 


SLA gH b sam ereenrareererns 


Severe: 


€ 
floods. 


! 

t 

! 

t 

! 

t 

' 

t 

! 

t 

' 

t 

' 

t 

i] 

4 

| 

i 

{ 

i] 

4 

1 

t 

{ 

i] 

i 

{ 
{Severe: 
| floods, 
! shrink-swell, 
{ low strength. 
i] 
t 
{ 
1 
t 
| 
{ 
t 
t 
' 
t 
1 
t 
1 
{ 
' 
1 
! 
t] 
! 
{ 
1 
{ 
{ 
t 
t 
t 
i) 


s 
e 
wetness. 


etness, 


Severe: 
wetness, 
shrink~swell, 
floods. 


Dwellings 
with 
bas ts 


Moderate: 


° 
low strength. 


Moderate: 
slope, 
low strength. 


Severe: 
slope. 


Moderate: 
slope, 

low strength. 
Severe: 
floods, 
wetness. 


severe: 
wetness, 
floods. 


Severe: 
slope. 


S 
etness. 


e 
wetness. 


Severe: 
wetness, 
shrink=swell, 
floods. 


SLight~-------~==| Slight= 


Small 
commercial 


M 
ow strength. 


Severe: 
8 


S 


etness. 


f) 
t 
! 
t 
! 
{ 
1 
! 
t 
1 
t 
i] 
4 
i) 
t 
! 
t 
! 
t 
| 
{ 
i] 
fF 
i] 
t 
i) 
t 
! 
t 
! 
' 
F 
: 
. 
i] 
t 
! 
t 
' 
¥ 
$ 
t 
! 
t 
{ 
{Severe: 
{ wetness, 
{ floods. 
i] 
t 
{Severe: 
slope. 


SLi ght -~amemmwemmn { Moderate: 


slope. 


Severe: 
floods. 


4 

{ 

1 

t 

' 

t 

{ 

' 

t 

! 

i 

{ 

t 

' 

t 

! 

t 

! 

t 

' 

t 

! 

! 

t 

! 

4 

i] 

t 

{Severe: 

t floods, 

! shrink-swell, 
{ low strength. 
' 
‘ 
4 
t 
i] 
t 
5 
t 
i) 
t 
! 
t 
' 
. 
{ 
{ 
! 
t 
! 
t 
I 
{ 
y 
t 
4 
t 
' 
A 
t 
3 
i] 


Severe: 
wetness. 


Severe: 
slope, wetness. 


S 

etness. 
Severe: 

wetness, 


shrinkeswell, 
floods. 


* See map unit description for the composition and behavior of the map unit. 


Local roads 
and streets 


Severe: . 
low strength. 


Severe: 


e 
low strength. 


ie”) 


evere: 
low strength. 


Severe: 
‘low strength. 


Severe: 
floods, 

frost action. 
Severe: 

frost action, 
wetness. 


Severe: 
slope, 
frost action. 


Moderate: 


frost action, 
low strength. 
Moderate: 
frost action, 
low strength. 
Severe: 
floods, 
frost action. 
Severe: 
floods, 
frost action, 
low strength. 
Severe: 
frost action. 
Severe: 
frost action. 


Severe: 
Slope, 
frost action. 


Severe: 
wetness, 
floods, 


! 
t 
' 
7 
i] 
i. 
' 
t 
' 
{ 
! 
t 
1 
t 
i] 
t 
! 
{ 
' 
t 
' 
t 
' 
t 
i] 
4 
' 
d 
4 
t 
1 
i 
{ 
t 
i] 
t 
1 
t 
1 
{ 
1 
t 
! 
i] 
t 
1 
4 
' 
i 
! 
1 
1 
t 
t 
t low strength. 


reg ce rere th 


[Some of the terms used in this table to deseribe restrictive soil features are defined in the Glossary. 


SOIL SURVEY 


TABLE 7.~-SANITARY FACILITIES 


See 


text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated] 


Septic tank 


{ 

Soil name and ' 
H absorption 
t 


map symbol 


peres slowly. 


Alford 
t 
AEC, ALC3—na wa maemen {Moderate: 
Alford { slope. 
! 
AfD, AfD3, AfE~maaa— {Severe: 
Alford i slope. 
t 
BQ wm ererermseemereseree wownee | Severe: 
Bartle | wetness, 
{ peres slowly. 
{ 
Bd wememrawnmnammmnne | Severe! 
Birds | wetness, 
! floods, 
| peres slowly. 
4 
t 
Bisa enemmeame | Severe: 
Bonnie ! floods, 
{ peres slowly, 
| wetness. 
1 
t 
Eyawcsans Bias ace ie ~-~{Severe: 
Evansville ! wetness. 
! 
t 
GnF, GpD# wane {Severe: 
Gilpin { depth to rock, 
i slope. 
{ 
He Ammcmmnnneannnnmen | Severe: 
Henshaw | wetness, 
{ 
t 


i] 
HOA mate nowmnnwan | Severe: 
Hosmer peres slowly. 


HOB, HOB3awwmmamnn? Severe: 
Hosmer | peres slowly. 


HOC, HOC 3mm enamamne! Severe! 


Hosmer i peres slowly. 
! 
t 


HOD, HOD 3m mm mmmrnrarmrmrne {Severe: 
Hosmer { percs slowly, 
slope. 
HU aeneananmnnmewnm! Severe: 
Huntington i floods. 
t 
LV Anmewecmmnnnnamnmn ! SEVEre! 
Iva | wetness, 
{ percs slowly. 
! 
JOA amamammvnnmmnnmnn | Severe: 
Johnsburg | wetness, 
i peres slowly. 
t 
MKB 2m qresmwommemeescece omewoe | Severe ; 
Markland { peres slowly, 
| wetness. 
1 
t 


See footnote at end of table. 


{ 

! 
ALB2mnmmmmmemmnwmnem | SLE SH tewmnmmomnme | Moderate: 

t 

! 


1 ! 

t t 

| Sewage lagoon ! Trenoh 

H areas H sanitary 
H landfill 


{ { 

{ H 

| { 

| seepage, i 

| slope. ! 

H H 

t 

{Severe: {Slight-------— 

{ slope. H 

H { 

lSevere: {[Moderate: 

slope. i slope. 

{ t 

{Severe; Severe: 

i wetness. t wetness. 

{ 4 

| { 

{Severe: {Severe: 

| wetness, { floods, 

| floods. { wetness, 

| H 

{ HI 

{Severe: {Severe 

| wetness, { wetness, 

{| floods. ! floods. 

{ { 

! ! 

Severe: !Severe: 

{ wetness. wetness. 

{ 

!Severe: {Severe: 

{ depth to rock, { depth to rock 

{ slope. ! slope. 

| 

|Severe: iSevere: 

{ wetness, | wetness 

{ floods. t 

' 

t | 

[Sli ght~------a--~|Moderate: 

{ | wetness. 
i] 

t t 

{Moderate: !Moderate: 

| slope. | wetness. 

i | 

{Severe: |Moderate: 

{ slope. | wetness. 

' ' 

t t 

{Severe: tModerate: 

{ slope. { slope, 

! | wetness 

! ' 

{ t 

{Severe: {Severe: 

| Floods | floods 

{ { 

{ 

{Severe: {Severe: 

| wetness. ! wetness 

{ { 

{ ! 

'Severe: . 'Severe: 

{ wetness. { wetness. 

H { 

{ ! 

{Moderate: {Severe: 

is slope. i too clayey. 

t { 


' 

t 

H Area 
! sanitary 
H f 
! 
t 
t 
t 


SLi ght~~aewwenene | SLL gh tanwaameennan 


Moderate: 
slope. 


Severe: 
slope. 

Severe: 

wetness, 


Severe: 
wetness,, 
floods. 


Severe: 


e 
wetness. 


Severe: 
slope. 


Severe: 
wetness. 


Slightasiccwicnwe 


Se 
wetness, 


SLL Nb wecmtcemmrmenssemees 


Daily cover 
for landfill 


Q 
fe] 
°° 
a 
° 


etness. 


Poor: 
wetness. 


° 
wetness. 


Poor: 
3 


Good. 


!Good. 


Q 
fe) 
ce} 
a 


Poor: 


° 
wetness. 


Poor: 
too olayey. 


Soil name and 
map symbol 


MKC, MOC 3aartaemarnrer nen 


Markland 


TABLE 7.~~SANITARY FACILITIES==Continued 
SE 


Septic tank 
absorption 
f ds 


Severe: 
peres slowly, 
wetness, 


Mir Ammemmemansmmnmmen | SEVERE! 


MoGary 


MUA, MUB2sermmcemenrnemeree 


Muren 


NG araicincainicnnraiarenmieintoneicn 


Newark 


OrB*®, OrD*, OrG*, 
OsF*#, OsG*, 
Orthents 


P CB 2a meme recs we as me me ws me ne we 0s 0s 


Pekin 


P Gl ater ms moe etien me me os wu ms oe mo me es oe 


Peoga 


Sclotoville 


SS rere ce ee es env er mas ens moe oe ms es env 


Steff 


S11 sere ee sre ee me we ss se oe se fe we ene ma ene 


Stendal 


TtA, 
Tilsit 


UDB 2 arnt me mea come eres ceases mses ences 


Uniontown 


UTC wwe te ss as mes me ns ree me 


Uniontown 


UT Dnvmeensene meres me os ne ms me we eins ar me 


Uniontown 


Uniontown 


W Greene ete sme ee ss ne ser es me se oi te me ae 


Wakeland 


WDA wermesscescrmaarmenememe mene 


Weinbach 


TE B2 weemsmr assem cscs ses 


wetness, 
peres slowly. 


Severe: 
peres slowly, 
wetness. 


severe: 
floods, 
wetness. 


e 
wetness, 


Severe: 
wetness, 
peres slowly. 


{Severe;: 
peres slowly, 
wetness, 


etness, 


etness. 


e 
peres slowly, 
wetness. 
Moderate: 
peres slowly, 
wetness, 


Moderate: 
percs slowly, 
wetness. 


Severe: 
slope. 


Moderate: 
percs slowly, 
wetness, 

Severe: 

floods, 

wetness. 


Severe: 
wetness, 
peres slowly. 


See footnote at end of table. 


WARRICK COUNTY, INDIANA 


Sewage lagoon 
areas 


Severe: 
slope. 


SLE ZN bw mmm mare masarn 


Severe: 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 


e 
wetness. 


Severe: 
wetness, 
floods. 


SLA NE etme wecrms mmr ernem 


Severe: 
wetness. 


Severe: 
floods, 
WwW 


etness. 


Severe: 
floods, 
wetness. 


Moderate: 
depth to rock. 


Moderate: 
slope, 
8 


eepage. 


e 
wetness. 


Trench 
sanitary 
£ 


Severe: 


e 
too clayey. 


Severe: 

too clayey, 
wetness. 
Severe: 
wetness. 


Severe: 


e 
wetness. 


Severe: 
wetness. 


e 
seepage, 
wetness. 


floods, 
wetness, 


Severe: 


e 
wetness, 
depth to rock. 


etness. 


=o 


Moderate: 
wetness, 
slope. 


Moderate: 
wetness. 


Se 
wetness. 


Area 
sanitary 
£ 


Moderate: 
slope. 


Severe: 
wetness. 


etness. 


Severe: 
wetness, 


Severe: 
wetness. 


! 
t 
t 
! 
1 
t 
! 
t 
' 
{ 
! 
t 
1 
t 
1 
t 
t 
t 
i 
| 
! 
t 
! 
t 
! 
t 
! 
t 
i) 
t 
' 
: 
1 
t 
| 
t 
1 
{ 
4 
t 
i 
t 
t 
{ 
t 
4 
! 
t 
i) 
{ 
' 
t 
{ 
1 
1 
( 
i} 
{ 
' 
t 
! 
{ 
' 
| 
iSevere: 

{ wetness, 
| seepage. 
Severe: 

floods. 


Severe: 
floods, 
wetness, 


Severe: 
wetness. 


SLL gi becemmmracceeeermsas 


Moderate: 
Ss 


Moderate: 
slope. 


Severe: 
floods, 
wetness. 

Severe: 


! 
t 
! 
{ 
1 
t 
t 
1 
1 
t 
1 
4 
' 
t 
' 
t 
! 
t 
4 
t 
q 
4 
t 
{ 
4 
t 
1 
t 
i] 
7 
! 
t 
4 
t 
1 
t 
4 
t 
fs 
{ 
! 
t 
i] 
{ 
t 
t 
t 
t 
! 
t 
H 
t 
{ 
! 
t 
i) 
t 
{Se 
{ wetness. 
4 

t 

' 

t 


113 


Daily cover 
for landfill 


Poor: 
too clayey. 


Poor: 
too clayey, 
wetness, 


Good. 


Good. 


Poor: 


° 
wetness. 


Fair: 
wetness. 


Poor: 


° 
wetness, 


Fair: 
too clayey, 
Ww 


etness. 


Good. 


oO 
fe] 
3° 
Qa 


Fair: 


a 
too clayey. 


Good. 


Fair: 


a 
too clayey. 


Poor: 


fo} 
wetness. 


TABLE 7.—-SANITARY FACILITIES~—Continued 


SOIL SURVEY 


' ] 
t { t 
Soil name and : Septic tank ! Sewage lagoon |] Trench 
map symbol H absorption {7 areas i sanitary 
eof PONS. tS £ 
! { { 
{ { ! 
WeD, WeD3, WeE2Qmmamm{ Severe: {Severe: {Severe: 
Wellston ! depth to rock, { slope. { depth to rock. 
| slope. | t 
H ! H 
Whhwmwamwmwamwmwnnne |Moderate: {Moderate: Severe: 
Wheeling { wetness, | seepage, { seepage, 
seepage. i wetness. t wetness. 
1 { 
WhB2mwnmaamannenanae | Moderate: {Moderate: {Severe: 
Wheeling ! wetness, | slope, | seepage, 
{ seepage. { seepage, { wetness. 
{ | wetness. t 
H | i 
Wilvetmecwnncenmanmenme | SEVEIE: {Severe: {Severe: 
Wilbur ! floods.’ | floods. { floods, 
! i ! wetness. 
{ i { 
WOcmmnenmmememnenne | SEVEr? severe: {Severe: 
Woodmere { peres slowly, { floods, { wetness, 
| wetness, | wetness. | too clayey, 
H floods. i floods. 
{ t 
LA B2awmmmemwwmmmnmnn | SEVEFrE {Moderate: !Severe: 
Zanesville { peres slowly, { slope, { depth to rock, 
t wetness. depth to rook. { wetness. 
t t t 
Zal, ZaCZmmmennnmene| Severe: {Severe: tSevere: 
zanesville { peres slowly, ! slope. ! depth to rock, 
i wetness. t wetness. 
{ { t 
ZaD, ZaD3—nememnwenn| Severe: {Severe: !Severe: 
Zanesville { slope. | slope. { depth to rock, 
t { { wetness. 
£ { t 
LPemnenannnnnemnnwan | SEVEre: [SLi ght meow} Severe! 
Zipp | wetness, | { wetness, 
! peres slowly, ! | too clayey, 
{ floods. H i floods. 


Area 
sanitary 


Severe; 
slope. 


Moderate: 
wetness, 


Moderate: 
wetness, 


Severe:. 
floods. 


Moderate: 
wetness. 


Moderate: 
slope, 
wetness. 


Severe: 
wetness, 
floods. 


*See map unit description for the composition and behavior of the map unit. 


Daily cover 
for landfill 


ir: 
etness. 


=p 


ans 
oo clayey, 
etness, 


= oct 


too clayey, 
wetness. 
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TABLE 8.==CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not 
rated ] 


° a 
Muren low strength. excess fines. excess fines. thin layer. 


1 ! ! 
{ { t { 
Soil name and H Roadfill H Sand ! Gravel i Topsoil 
map symbol ! H ! { 
! ! q ' 
{ { ! { 
{ H ! { 
AfROsawoweecececs weom=!Fair: {Unsuited: {Unsuited: {Good 
Alford t low strength. | excess fines. { excess fines. | 
t ' ! 
t t t { 
AEC, AfC3 anne memennmee | Pair: {Unsuited: {Unsuited: {Fair: 
Alford { low strength. { excess fines. ! excess fines. { slope. 
i] ! ! 
t t t 
AfD, AfD3, Af Ewememenm | Fair: {Unsuited: !Unsuited: {Poor: 
Alford | low strength, | excess fines. t excess fines. { slope, 
! slope. | { t 
t 1 t t 
t { ! H 
Baa wam mmm mmmeemmmeme! POOP! {Unsuited: {Unsuited: {Good. 
Bartle | low strength. t excess fines. { excess fines. i 
x 
t t t t 
Bd aw nnnanemmm wna waemewe ! Poor! !Unsuited lUnsuited: {Poor: 
Birds | wetness. ! excess fines. { excess fines. t wetness. 
! ! ! 
: t t $ 
Bil women mcnamnmememee | POOP! f[Unsuited: {Unsuited: {Poor: 
Bonnie wetness. | excess fines. { excess fines. { wetness. 
1 
t t t 
EV ewan amen | POON: {Unsuited: {Unsuited: {Poor: 
Evansville ! wetness, { excess fines. ! excess fines. ! wetness, 
low strength. i H 
t { t t 
GNF, GPD 8 mrnmrnnenenene wom} Poor: {Unsuited: tUnsuited: {Poor: 
Gilpin {| thin layer, { excess fines. { excess fines. | slope. 
{ slope. H | { 
! i H H 
HE Awmmm mmm memammemmnn Fairs lUnsuited: lUnsuited: 1Good. 
Henshaw i low strength. ! excess fines. i excess fines. ! 
! t ! i] 
1 t t { 
HOA, HOB, HOB3=smmumem! Fair: {Unsuited: lUnsuited: IGood. 
Hosmer { low strength. | excess fines. | excess fines. H 
' ' ! 
{ { i { 
HOC, HOC 3ematmemmemmenen ! Fair: {Unsuited: 'Unsuited: ‘Pair: 
Hosmer { low strength. -{ excess fines. | excess fines. { slope. 
{ | | { 
HOD, HOD 3 mmcmmmnmmnen | Fairs fUnsuited: |Unsuited: {Poor: 
Hosmer { low strength, { excess fines. 4 excess fines. { slope. 
{ slope. { ! H 
{ I H i 
HU meme mosses miseviee ems eine eee me eee {Pair: {Unsuited: {Unsuited: {Good. 
Huntington { low strength. { excess fines. i excess fines. t 
' 
t d t t 
LV A ntmtne mem esme mtn mates menses ccee noms {Poor: {Unsuited: {Unsuited: {Good. 
Iva t low strength, ! excess fines. t excess fines. H 
! wetness. ! H 
H H t { 
J0 Ammann mmm mmemne | POOF! {Unsuited: {Unsuited: {Good. 
Johnsburg t wetness. ! excess fines. | excess fines. { 
H { { { 
MKB2, MKC, MoC3~amamem! Poor: {Unsuited: !Unsuited: {Poor: 
Markland { shrink-swell, | excess fines. ! excess fines. { thin layer. 
| low strength. H i i 
{ ! { ! 
Mr Amn menmennmammmammme !POOr: {Unsuited: {Unsuited: {tFair: 
MeGary { shrink-swell, { excess fines. { excess fines. { thin layer. 
{ low strength, | H { 
! wetness. ! { { 
! H { H 
MUA, MUB2Qeemmmmmmmnme | POOL! {Unsuited: tUnsuited: iF ir: 
i] i] i] 
t t t 4‘ 


See footnote at end of table. 
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SOIL SURVEY 


TABLE 8.-~CONSTRUCTION MATERIALS~~Continued 


. 
Soil name and t 
map symbol ! 


low strength. 


PEB2 mmm wemmnacnmnanmme | PALrs 
Pekin wetness, 


low strength. 


N Gm eter eee ere rene owen | Fairs 
Newark ! low strength, 
i wetness. 
t 
OrB*, OrD#®, OrG*, | 
OsF#, OsG#. | 
Orthents t 
t 
Pasta mewccsiees wwanwnne | POOr! 
Patton i wetness, 
t 
{ 
i] 
t 
i] 
t 
{ 


Pawan mm ncemennecmnewe | POON! 
Peoga } wetness, 
low strength. 


SOAamennammewwemmnnnne | Pair: 


Seiotoville { low strength, 
{| wetness. 

SQmmmmememmancmeneowmn {Fairs 

Steff -{ low strength, 
| 

Spwarnrarmrmrcremmarmeemnane | POOP! 

Stendal 


| wetness. 
1 


t 
TtA,  TEB2aanwnnnnneene {Fair: 


Tilsit | low strength. 
! 

UNB2 mamma memane | POOr: 

Untontown low strength. 

UT Co west meee ne ne me me mo ne os 2s me me me we me me {Poor: 

Uniontown { Low strength. 


Un Derercramrmoamencecmmennn | POOP: 


Uniontown { low strength. 
Ut C3aenemnanccmacmmnen | POOF! 
Uniontown low strength. 
! 

Wawwncmmennecnanmememe | POOP! 

Wakeland | frost action. 
WhAwnnn ene nenmememanen | POO! 

Weinbach low strength. 
WeD, WeD3, WeE2~-----—{Fair: 

Wellston { low strength, 


! slope, 
! area reclaim. 


! 
WHA, WhB2~anenenenwnen Pair: 


Wheeling | low strength. 
1 
Wilewaeamencammormmmnene | Fair: 
Wilbur 1! low strength, 
t wetness. 
t 
WO wearmmarmnammmmvemmnmese } POOP! 
Woodmere low strength. 
t 


See footnote at end of table. 


Roadfill 


Sand 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: | 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
exoess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


1 
H 
| 
| 
| 
|e 
t 
! 
| 
| 
t 
F 
{Un 
| 
' 
| 
| 
{ 
{ 


' 
t 
Gravel { Topsoil 
i 
eee 
t 
t 
! 
Unsuited: {Good 
excess fines. | 
1 
' 
t 
1 
t 
' 
t 
| 
{ 
Unsuited: {Poor: 
excess fines. { wetness. 
' 
Unsuited: !Good. 
excess fines. 
i 
Unsuited: {Poor: 
exeess fines. { wetness. 
Unsuited: [Fairs 
excess fines. { thin layer. 
t 
t 
! 
Unsuited: {Good. 
excess fines. { 
' 
t 
Unsuited: |Good. 
excess fines. H 
! 
Unsuited: {Fairs 
excess fines. { thin layer. 
' 
i 
Unsuited: {Good. 
excess fines. 
Unsuited: {Fair: 
excess fines. ! slope. 
{ 
Unsuited: ! 
excess fines. { 
! 
Unsuited: {Fair: 
excess fines. ! slope, 
too clayey. 
Unsuited: tGood. 
excess fines. i 
! 
Unsuited: tFair: 
exeess fines. { thin layer. 
{ 
Unsuited: {Poor: 
excess fines. { slope. 
4 
t 
! 
{ 
Unsuited: {Good, 
excess fines. { 
| 
Unsuited: {Good. 
excess fines. “f 
! 
t 
{ 
Unsuited: {Pair: 
excess fines. { ‘too clayey. 
1 
t 


Soil name and 
map symbol 


Z AB 2 arms msme'ne met meme ne as ae me 


Zanesville 


Zal, ZaC 3ammnncmn 
Zanesville 


ZED, LAD 32m mmmnmmmnn 
Zanesville 


Z Daenrctnrerearerim nine ninene 


Zipp 


WARRICK COUNTY, INDIANA 


TABLE 8,~=CONSTRUCTION MATERIALS#=Continued 


1 
t 
{ Roadfill 
Ly 
1 


Poor: 


t low strength. 
! 
t 

wwe! Poor: 
{ low strength. 


~wwe} Poor: 
! low strength. 


{ wetness, 
{ shrink-swell, 
{ low strength. 


Un 
e 
Un 

6 
Un 


€ 


Un 
e 


Sand 


xeess fines. 


xeess fines. 


suited: 
xeess fines. 


sulted: 
xeess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


* See map unit description for ‘the composition and behavior of the map unit. 
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Topsoil 


Poor: 
too clayey, 
wetness. 
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SOIL SURVEY 


TABLE 9.==-WATER MANAGEMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence 
of an entry means soil was not evaluated] 


i] 
t 
Soil name and | Pond 
map symbol t reservoir 
ee a eT eas 
! 
H 
AP B2amnternmemmcrnmmn | SEEPAL Emm mee 
Alford H 
1 
Afc, ALC 3aermememommnene | SEEPS EE mesrnrcemememene 
Alford ! 
i] 
t 
AfD, APD3, AfEonmm| Seepagenmmwemem 
Alford H 
t 
BQ wwetnw morn wercenammen | FAVOPAD Le mmarmm 
Bartle i 
{ 
H 
BC mene ae mene ne ne me neces me me ee lFavorableamnamm 
Birds H 
' 
t 
Bil aretee wr nome mene as eee ee mr meee {Pavorable~w--—— 
Bonnie i 
t 
EV atetas nsession en me em me eee ! Seepage-~-~-n—— 
Evansville 


GnF, GpD¥s-nsnwwe=| Slope, 


Gilpin ! depth to rock, 
! seepage. 
i] 
t 
HOA warmrmesmerasmesercomm ne | FAVOPAD Lem ermmarm 
Henshaw H 
t 
HOA wwarmmmrernemmman | PAVOra bd] mmm acm 
Hosmer { 
t 
HOB, HOB3 qn een} FAVOPaDlLemmmm mm 
Hosmer 
HoC, HoC3-—-—— woom | PavOrad Leamaan 
Hosmer H 
! 
H 
HOD, HOD 3s~mnewemmer | FAVOPAD LE mmerm mn 
Hosmer H 
{ 
{ 
HU mannan ennmmomnnne! Slope, 
Huntington | seepage. 
| 
LV Aan nannmenmunnm | Seepage ae wee we we woe oe 
Iva { 
H 
H 
JO hmannnmnemnnmwen {Depth to rock, 
Johnsburg ! seepage. 
MKB2wecemmenwemmae | FavOoradlennnwmn— 
Markland t 
t 
MKC, MoC3~nanenwen |Favorables--~--tHard to pack~— 
Markland 
t 
t 
M2 A crcensen we ms rere 00 a we sone me we 
MeGary 


See footnote at end of table. 


1 ! ' 

t t t { 
! Embankments, | Aquifer-fed | Drainage ! 
| dikes, and t excavated H H 
: evees H ponds ! Et 
{ { 

H { 

!Pavorable~~-—-~ INo wateramnenee {Not needed~w—- 

! i : 

| | 

|Favorable~---—~~ {No Wateraseamme! NOt neededanenrarn 

Favorablew--<—— INo water~-~---={Not neededamam— 


~ |WeEbneS Sammcamoes 


) 
t 
1 
t 
1 
t 
' 
t 
1 
t 
' 
t 
H 
' 
t 
TWEENS S wmcmarmmemes 
! 
t 
f 
t 


TWeEtNES Semen meen 
t 


LWetNES S mmememer mma 


{Thin layer=—a-= 


WOENES S wens memmnee 
PAPI Ng me mrmemecrmsmrm 


PA DANG wereemece memeeme 


am | PAP Ln gamma nmves 


Low strength, 
compressible, 
piping. 


WetneS Sanna 


{Slow refill-~-- 


Slow refill=— 
FavOPrabl Cwomararmes 


Slow refillwaam 


Favorabdlearmmesma 


Deep to water, 


{ 
' 
t 
\ 
t 
\ 
{ 
! 
i 
\ 
{ 
| 
t 
H 
! 
t 
! 
t 
| 
i 
H 
INO Wat@rammnnna 
' 
t 
1 
t 
i] 
t 
1 
t 
H 
t 
! 
t 
H 
{ slow refill. 


{Deep to water, 
slow refill. 


{ 

i 

'Deep to water, 
! slow refill. 
{ 
! 
1 


{Deep to water, 
slow refill. 


' 
t 
i] 
i 
{ 
| Deep to water 
i 
t 
! 
t 
' 


-{Slow refillwena 


Peres slowly, 
frost action. 


Floods, 
frost action. 


Floods, 
frost action, 


Frost actionm=a= 


Not need ed asm 


Favorablewn-—-— ! 


Not needed} 


=z 
° 
fog 


need edna 


4 
° 
ct 


needed =mwa- 


= 
te} 
ct 


NEE} Cd mmercene 


=z 
° 
ot 


needed =name 


Percs slowly, 
frost action. 


Percs slowly, 
frost action. 


Not needed warmsen 


Not neededamama 


Peres slowly~-~ 


Terraces 
and 


__diversions H 


FavOradl emmnenmae 


Favoradl Cmnenemnes 


SLOP Caverns menace ne come 


Not neededanwma 


Not neededammara 


Not neededammmam 


Not neededamnasam 


Slope, 


depth to rock. 


WEtN ESS +e mmm 


Not needed-—~—— 


Rooting depth, 


erodes easily. 


Rooting depth, 


erodes easily. 


Slope, 


Not needed~+-—-~ 


Not neededaamam 


Not needed-nm— 


easily, 
slowly. 


easily, 
slowly. 


Not needed--——~ 


| 
| 
} 
! 


L 
erodes easily, 
rooting depth. 


Grassed 
waterways 


Erodes easily. 


Slope, 
erodes easily. 


Wetness, 
percs slowly, 
erodes easily. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Slope, 
depth to rock. 


Wetness. 


‘Erodes easily, 
rooting depth. 


Erodes easily, 
rooting depth. 


Slope, 
erodes easily, 
rooting depth. 


Slope, 
erodes easily, 
rooting depth. 


Not needed. 


Erodes easily, 
wetness, 


t 
! 
4 
t 
i] 
t 
' 
t 
! 
! peres slowly. 


'Wetness, 
peres slowly, 
rooting depth. 


' 

t 

' 

t 

{ 

{Erodes easily, 
! peres slowly. 
. 
t 

1 

1 

' 

1 


Slope, 
erodes easily, 
peres slowly. 


{Peres slowly, 
wetness, 
erodes easily. 


Pond 
reservoir 


Soil name and 
map symbol 


Rif decnincnuennn [PavOrab eaestee 
Muren 


MUB 2 meme memmen | FP AvoOrad | Cmmmemue 
Muren H 
! 
t 

NG eee marmemmmmes | SEEDAZ Cwm aseenermres 
Newark ! 
{ 
{ 
OrB*, OrD*, OrG*, | 
OsF*®, OsG*, i 
Orthents { 
i] 
‘ t 

PA wetter ceme meee een meee {Seepage~~~---—= 
Patton H 


PEB2 mmm mmm mmm | PAVOPAD Leanne 
Pekin 


Pganmnannmannannnn | Favorab Lemmmnnm 
Peoga 

bi isccniit cc Beapaeeacaates 
Sciotoville 


Wellston seepage, 


depth to rock. 


! 
H 
Semmm mmc memmmnn | SCCPAZ Came mae 
Steff { 
t 
Slammwmanemwammnwe | SEEPALC meee 
Stendal { 
t 
TtA, Tt BQamccemmrmcon | FAVOPED 1 Cm mrmenenee 
Tilsit 
UnB2, UnC, UnD, { 
UtC3~mnwenecewece | SLOpCeweneenene 
Uniontown | 
{ 
Wo ermnnmeamememmmna | SEEDAZ Cm mmemenmene 
Wakeland 
WDAaamewmeammmernn | FAVOPAD LG mmm eme 
Weinbach q 
WeD, WeD3, WeE2~—==—]Slope, 
t 
t 
t 


WHA, WhB2anm-memnm | SEQpagennmmnnne 
Wheeling ! 

! 

! 


Wilsateisenaeei sition sommes | GOD HES mmnrerientes 


Wilbur 


W 0 worse we os an sane nn cos senses on ee i FavoOrabDl@mannnm 
Woodmere 


ZaB2, ZaC, Zac3, 
ZaD, ZaDZuenmenne}{ Depth to rock, 
Zanesville seepage. 


ZL Paretmrmrarmrmrarmrmmmvmrmn | FAVOPAD L Gmmmemaene 
Zipp 


WARRICK COUNTY, INDIANA 


TABLE 9.-~-WATER MANAGEMENT~-Continued 


Embankments, 
dikes, and 


aa ereas. dt evees 


Favorad] Cure mmme 
Favoradl Cmrmmarmae 


Low strength, 
piping. 


WELNES Sem mrecmccmres 
FavoOrab] Camera wes 
Wetness, 

hard to pack. 
FavOrad 1] wmmenman 
Low strength, 
iping. 


ping, 


° 
D 
PL 
wetness. 


tHard-to pack, 


{ piping. 


Low strength, 
piping, 
hard to pack. 


Piping, 
wetness. 


Wetness, 
piping. 


Thin Lay eranmeane 


Seepage, 
piping, 
low strength. 


Favoradlenam mam 


Hard to pack~mm— 


Piping, 

thin layer. 
Wetness, 

hard to pack. 


Aquifer#fed 
excavated 
nds 


{Deep to water’ 
' 
{ 


{Deep to water 


Deep to water 


Slow refillwmnwe 
Deep to water, 
slow refill. 
Slow refillam 
Deep to water, 
slow refill. 
Deep to water 
Deep to-water, 
slow refill. 


Deep to water 
Deep to water 


Deep to. water, 
slow refill. 


Slow refill==== 
NO Water awmccnrmn 


No water 


Deep to water 


Deep to water, 
slow refill. 


Deep to.-water 


Slow réfill woman 


Drainage 


rane eae diversions 


Not needed mau 


Wetness, 
floods, 
poor outlets. 


Frost action-—=— 
Not needed=s——— 
Peres slowly, 


e 
frost action. 


Peres slowly; 
frost action. 


FLOOd Smmmmrm merece 


Percs slowly, 
slope. 


Not neededeuwann 


Frost action, 
floods. 


Peres slowly, 
frost action. 


Not neededaamm- 


Not need Cdammmm 


Not. neededaamam 


Peres slowly, 
slope. 


{Percs slowlys=— 


* See map unit description for the composition and behavior of the map unit. 


Terraces 
and 


t 
' 
t 
' 


Not needed~--—— 
Erodes easily, 
percs slowly. 
Not needed~—m—— 
Not needed mararm 
Not neededwmmmam 


Not needed mma 


ope, 


sak 
percs slowly. 


Erodes easily, 
slope. 


Not needed~aaa— 


Not needed-ma—— 


‘a amen 


Not. N@Cd ed mmmn 


Not needed~=«—— 


Peres slowly, 
‘wetness, 
e 
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Grassed 
waterways 


Not neededamw.aw!Not.neededwaaw|Erodes easily. 
! 
Favorable~=ewe-.{ Erodes easily. 


Not needed-=-——/Wetness. 


Wetness. 
Peres slowly, 
erodes easily. 


Wetness, 
peres slowly. 


Erodes easily, 
rooting depth. 


Not needed. 
Erodes easily, 
wetness. 
Erodes easily, 


peres slowly. 


Erodes easily, 
slope. 


Wetness. 


Wetness, 


rodes easily, 


e 
e 
rooting depth. 


easily, 


easily. 


Erodes easily. 


Erodes easily. 


Peres slowly, 
erodes easily, 


rodes easily.| wetness. 
i] 


t 
Not needed=-—-—{Wetness. 
1 


ia 
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SOIL SURVEY 


TABLE 10.-—-RECREATIONAL DEVELOPMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 


rated] 


{ 
t 

Soil name and i Camp areas 
{ 


map symbol 


AEB2wcmmseamnenseetes [S11 EN Uae amsna ncn main SLI gntwwmnemenemannne |Moderate: 
8 


Alford { 


| 
APC, AfC3aanemnemnenem |Moderate: 


Alford i slope. 
t 
AfD, AfD3, AfE+mwmemnm{ Severe: 
Alford | slope. 
Basan nnanwmewnwe | Severe: 
Bartle ! wetness, 
| peres slowly. 
Bid wemvarer mace ne nearer mene mentees mamas anne Severe: 
Birds { wetness, 
I floods. 
t . 
Binwwmmecn a aeamwnmwwe | Severe: 
Bonnie | wetness, 
| floods. 
EV wa aemmannnennewenn } Severe: 
Evansville | wetness. 


GNF, CpD¥-aaaenavemenen | Severe: 
Gilpin i slope. 


t 
Heh nae mcwsmvewenanwwe |Moderate: 
Henshaw | wetness, 
peres slowly. 


HoA, HoB, HoB3m=—--me= | Severe: 
Hosmer { peres slowly. 


HOC, HOC3+neenwnnemnne | Severe: 
Hosmer { peres slowly. 


HOD, HOD3~-ewemnnemmnn | Severe: 
Hosmer { slope, 
: | percs slowly. 


HU awww nnrnnmnnmenmeene | Severe: 

Huntington { floods. 
t 

LV Amn nnn nenmwwemmwne | Severe: 


Iva { wetness. 
JOA mmm nena nn nawn mamma | Severe! 
Johnsburg ! peres slowly, 


wetness. 


MK B2enmamwnnmnmaamene {Moderate : 
Markland peres slowly. 


MK Can ntremenemmonwnnee |Moderate: 


fo) 
Markland peres slowly, 
8 


{ 
H 
T 
{ slope. 
| 


See footnote at end of table. 


Picnic areas Playgrounds Paths. and trails 


cal 


' 
t 
1 
. 
1 
1 
1 
H { H 
{ ! { 
{ { {Slight. 
{ ! slope. | 
{ t : { 
!Moderate: |Severe: {Slight. 
re slope. slope. 
{Severe: {Severe: \Moderate: 
H slope. i slope. i slope, 
{ { t 
|Moderate: |Severe: {Moderate: 
| wetness. { wetness, | wetness. 
| t peres slowly. 
t t 
|Severe: !Severe: |Severe: 
{| wetness. { wetness, ! wetness. 
I ! floods. | 
| ! ! 
{Severe: {Severe: {Severe: 
' t ' 
{ wetness. | wetness, { wetness, 
{ ! floods. ! 
{ { ! 
{Severe: {Severe: {Severe: 
! wetness. | wetness. { wetness. 
1 
{ | | 
{Severe: {Severe: !Severe: 
slope. | slope.: slope. 
Moderate: {Moderate: |Moderate: 
| wetness. ! wetness, { wetness. 
{ peres slowly. | 

t- 

t 
SLi ght ~~ ennnnnnm | Severe: [Slight. 
{ peres slowly. | 
{Moderate: !Severe: {Slight. 
1 slope. { peres slowly, { 
{ ! slope. ! 
! ! t- 
Severe: {Severe: {Moderate: 
| slope. ! peres slowly, { slope. 
! { slope. | 
! | { 
Moderate: [Moderate: {Slight. 
| floods. | floods. ! 
{ { { 
{Moderate: {Severe: Moderate: 
| wetness. wetness. |! wetness. 

! 
{Moderate: {Severe: Moderate: 
| wetness. ! wetness, | wetness. 
t peres slowly. . { 

{ t 

[S11 ght-nammanewanen |{Moderate: {Slight. 
H ! peres slowly, H ; 
{ ! slope. | 
| ! { 
iModerate: {Severe: {Slight. 
{ slope. ! slope. ! 
H ! ! 
! | | 


WARRICK COUNTY, INDIANA 


TABLE 10.=-RECREATIONAL DEVELOPMENT=-Continued 


i] 

t 
Soil name and { Camp areas 

! 

t 

' 


map symbol 


peres slowly. 


t 

{ 
Picnic areas H Playgrounds 

! 

! 


peres slowly. 


fy 
t 
! 
MOC 3m mnenear ates nese mentnemrneneme ne {Moderate: Moderate: iSevere: 
Markland t slope, slope, { slope. 
{ peres slowly, too clayey. { 
{ too clayey. { 
1 i] 
i ‘ 
MP Anemmnemwmmmmwemme | Severe: Moderate: {Severe: 
MeGary | peres slowly, wetness. { wetness, 
wetness, t peres slowly. 
1 7 
Mudwnmwene aa mmeimamnwe |Moderate: SLA git wownmnmannenn ! Moderate: 
Muren i wetness, i wetness, 
t t 
i i 
t 


MUB 2a meen mnwmnmnemen | Moderate: SLL gn ton memnmammomene|Moderate: 
Muren | wetness, ! wetness, 
! peres slowly. { peres slowly, 
{ ! slope 
! ! 
Neen m mamma cwmommmmn | SEVEPE? Moderate: {Severe: 
Newark | floods, floods, ! floods, 
wetness. wetness. { wetness. 
| 
OrB*®, OrD*, OrG*, i 
OsF*, OsG*, ! 
Orthents H 
{ 
PQwcimrmmmmemaerwma wma | SEVEFE > Severe: {Severe: 
floods, wetness. | wetness. 
wetness. H 
{ 


PEB 2am mermanmmnmememese | Severe: 


| 
{ 
t 
{ 
1} 
t 
1 
{ 
' 
1 
1 
Patton H 
H 
! 
t 
iSe 
Pekin ! peres slowly. 
t 
! 
t 
' 
t 


{ peres slowly. 


too clayey. 


Pownce | SVE! Severe: {Severe: 
Peoga wetness. wetness. { wetness. 
4 
SCAwmmawewnanvemmannee | Moderate: SLA gn t manne nme memnn {Moderate: 
SeLotoville | wetness, | wetness, 
H peres slowly. peres slowly. 
t 
Seenmccmnmmnnmamenmme | SEVEre: Moderate: {Moderate: 
Steff floods. floods. | floods. 
! 
SNaammmccwenamanme | Severe: Moderate: {Severe: 
Stendal floods. floods, wetness. { floods. 
! 
TthAweeeneennenannemnne | Moderate: SLI ght~-eeeennnannee! Moderate! 
Tilsit ! peres slowly. { peres slowly, 
! wetness. 
i] 
{ t 
TEB2amemammnnnmenmsemne | Moderate: SLA gt wm mre mr nner ~-—--|Moderate: 
Tilsit | peres slowly. { slope, 
| ! wetness, 
{ | peres slowly. 
{ 
UNB 2atmememememenemseerermcrmmareen | SLL ENT vememmmmamenn | SLL Cnt wwemmamnnmeemee ! Moderate: 
Uniontown ! ! slope. 
1 ' 
t t 
Un Carenmenamnmmmercnaneme !Moderate: Moderate: {Severe: 
Uniontown slope. slope. { slope. 
{ { 
Un Daan wnemececemnnnnns | Severe! Severe: {Severe: 
Uniontown slope. slope. { slope. 
! 
{ t 
ULC 2 er mmcmmnnnmawemnnn |Moderate: Moderate: !Severe: 
Uniontown {| too clayey. slope, { slope 
1 
i 
| 


I 
i 


See footnote at end of table. 


Moderate: 


t 


zo 


=o 


oo clayey. 


derate: 
etness. 


vere: 
etness, 


Slight. 


Slight. 


Slight. 


Slight. 


Moderate: 
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TABLE 10,ssRECREATIONAL DEVELOPMENT==Continued 


1 
1 
Picnic areas Playgrounds { Paths and trails 
1 
i 
i] 


t: 
t 
Soil name and { Camp areas 
map symbol 
! 


peres slowly. 


{ { 
t 1 
{ { 
| { 
H { 
I { f 
H { { 
Wocenacennnmemnnmmen | Severe: {Moderate: {Severe: {Moderate: 
Wakeland ! floods, | floods, ! floods, | floods, 
| wetness. | wetness. { wetness. ! wetness. 
' i] 
{ t t 
WED Aswwwens memes mans seems memes messes me me me 'Severe: {Moderate: {Severe: {Moderate: 
Weinbach { peres slowly, ! wetness. ! peros slowly, ! wetness. 
{ wetness. | { wetness. ! 
4 { iy 
t { t 
WeD, WeD3, WeE2waameme{ Severe: !Severe: {Severe: {Moderate: 
Wellston slope. slope. slope. { slope. 
' 
1 t 
Uhhwwnwemnrnennnnenwnn | SLI gn tewwennenmenene | SL gh bawnwawmmennemen | SLi ghtaweaneemenne | Slight. 
Wheeling { i 
t 4 t 
WhB2enwnnanencewnemewe | SLE gn tewnenaneewnmee! SLI gn tee wnnennnnne | Moderate: Islight. 
Wheeling slope. | 
t 
Uileiewannanneenewnnnwen | Severe! {Moderate: {Severe: {Moderate 
Wilbur H floods. floods. floods. t floods. 
! 
t t t 
WO new emaemeeacmanmamen | Severe? {Moderate: {Moderate: {Moderate: 
Woodmere ! floods. { too clayey. | peres slowly, |! too alayey. 
i | too clayey. | 
1 ! 
t t t 
LaB2wwnamnanemnnnnmen | Moderate: [SLA ght ~~ mrcrns ~~-~|Moderate: {Slight. 
Zanesville t peres slowly. ! { slope, t 
peres slowly. | 
t { 
ZAC, LaC3ammummnamnman {Moderate: {Moderate: {Severe {Slight. 
Zanesville { slope, ! slope ! slope. | 
! peres slowly. { ! 
! { ! 
LAD, LAD 3mmn mem nnaercenene !Severe: {Severe: 'Severe: 'Moderate: 
Zanesville { slope. | slope. slope. { slope. 
1 
4 | t 
LD rnmmmnerm mae mmmmmmnwn | Severe? {Severe: {Severe: !Severe: 
Zipp | floods, { wetness. | wetness, { wetness. 
wetness, | floods. H 
i] 
t t t 
t 1 ' 


* See map unit description for the composition and behavior of the map unit. 
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WARRICK COUNTY, INDIANA 


TABLE 11.s-WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates the soil 


[See text for definitions of "good," "fair," "poor," and "very poor." 
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See footnote at end of table. 
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TABLE tt.--WILDLIFE HABITAT POTENTIALS~=Continued 


\, Potential for habitat elements [Potential as habitat fora. 
Soil name and | | { Wild | | t { ! —_— { 
map symbol {| Grain {Grasses { herba- |Hardwood{ Conif= {Wetland |Shallow }|Openland!Woodland {Wetland 
fand seed! and { ceous | trees | erous } plants ! water !wildlife!wildlifelwildlife 
l_erops  flegumes _ ants | plants } areas} ! H 
| i { { { { { { { : 
| { ! i H i { H { { 
ZED, LAD 3ammnenrmmrmee {Poor {Fair {Good {Good {Good lVery Very {Fair {Good lVery 
Zanesville poor. poor. { poor. 
( t t t { 
LD wmeme ween ne me meee meme ms meme me {Fair {Poor {Poor {Poor {Poor {Good {Good {Poor {Poor {Good. 
itp Co 


* See map unit description for the composition and behavior of the map unit. 


SOIL SURVEY 


TABLE 12.+sENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means greater than. 


Soil name and 
map symbol 


AfB2, 
AfD, AfD3, 
Alford 


AfC, AfC3, 


GnF, 
_Gilpin 


Henshaw 


“HOA, HoB, HoB3, 
HoC, HoC3, HoD, 


Hosmer 


HU oe ee ome ens ene et te ms tr ee ot tre he es 0 0 


Huntington 


LV A meet crests me ae er memes me meen eu acme 


Iva 


Af Bama 


GD D® am mrme acer er erme ne 


' 
© il 
Depth { 
t Unified 
t | ee o 
in| 
t { ! 
t 1 t 
H H H 
{ O—8 [SLLE Loammmmrmmen tCL, CLeML 
| 8451}/Silty clay loam,!CL 
H { silt loam. H 
151801 Silt loam, silt tcl, CL=ML 
t { t 
| Om13}SiLt Loammmnmeme} CL, CLeML 
113=29;Silt loam, emer CL=MLI 
| t clay loam. 
129—55{Silt loam, silty| CL 
H | olay loam. 
155~79!Silty clay Loam, {cL 
t silt loam. t 
t t t 
{ O=10}Silt, loam--+—-—-— LCL 
1 10~801Si1t Loammnwmmnn {CL 
t t 4 
1 0-5 {S4i1lt loam~~~- m= HCL 
t 5~80tSi1t Loamm~~mwanm{ CL 
t { H 
! O~10{SAlt loam —— rCL, CL=ML 
110—42{Silty clay loam, cL, CH 
H 1 silt loam. 
{42~60!Stratified silt “t etiy ML 
{ { loam to silty ] 
| t clay loam. t 
1 t t 
t O=9 {Silt Lloamewwnmee tML, CL 
{ 9~22!Channery loam, {GM, ML, 
H ! shaly silt abe 
{ { loam, silty H 
t ! elay loam. ! 
{22~29{Channery loam, {GM, GC, 
H {t very channery { SM, SC 
{ | silt loam, very} 
H { shaly silt 7 
H 1 loam. q 
{29-60!Unweathered i ne 
{ t bedrock. t 
t t t 
{ 0-9 {Silt loam-—--—- =!ML, CL, 
t H t CleML 
1 9=501Silty clay ii ML 
' { silt loam. 
{50~70{Silt loam, silty lH, CL, 
{ { clay loam. { CL=ML 
{ t H 
H i { 
{ { { 
{ o~9 {Silt loam-~~~~.— (cL, CL~ML 
1 9~30/Silt loam, siltyiCL, CL=ML 
7 { clay loam. { 
130~ ~651Silt LOM meme mere mane CL, CL=ML 
{ i 
: owt tiSiit Loamamaanmmi ML, CL 
{11-60/Silt loam, loam, {ML, CL 
t { silty clay { 
t { loam. H 
H H i 
1 Om19{SL1t Loamenenme ~{CL, CLeML 
119—46}Silty olay loam {CL 
HHom74Si1t LOAM mm ercem mene icL, CL=ML 
t t { 


See footnote at end of table. 


Absence of an entry means data were not estimated] 
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cme | 
H ees { 
{| AASHTO {> 3 { 
i eee dinches! 4 
I i Pot |} 
1 1 t 
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{ t t 
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! i 
t t t 
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Andy, A~61 0 i 100 
! t t 
tA~6, AmTt 0 t 100 
t t t 
{A~6, A~7{ 0 { 100 
{ H H 
4 1 ! 
t t t 
Tamu, A~6! 0 | 100 
[Am A~61 o |} 100 
! 
t t t 
Ta-4, A~6! 0 ~! 100 
tAm4, A~6} 0 |} 100 
4 ' 1 
1 t t 
fA~4, A~6! 0 ! 100 
1A~6, AmTt ) 100 
t 1 t 
fA-6, A~7! 0 } 100 
i H H 
] , ! 
{ t ¢ 
! t t 
t { t 
tAm4, A~6{ Om5 | 80—95 
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1 Amd, i { 
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t 4 i 
t t t 
! ! t 
+ t t 
1 t i] 
t avers . | aaa 
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5-100{95~100{ 90~100} 80~100 
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t t { 
100195~100195~100185~100 
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5~100}90~100} 85~100}75~100 


ieee eee in 
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4 f 
t t 
H ! 
1 100 190~100!70~100 
100 190-100! 80~100 
! 1 
t t { 
100 190~100170~100 
{ t t 
! 400 185~1001 65~ 90 
100 190~ ~1001 T0~90 
{ t 
100 |g0=100! 70495 
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t t t 
{ 100 {90~100}70~95 
H H H 
{ i H 
$95~100!90~ 100! 80~ 100! 
195~100190~ 100} 180~1001 
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TABLE 12.~-ENGINEERING PROPERTIES AND CLASSIFICATIONS~-Continued 


oil name and 
map symbol 


ye 
H 
' 
[in | 
to | 
PG meme meme me even: te ee | O=26{Silt Lloameanenem!CL, CLeML} A = 4, 
Peoga {26-60]Silty clay Loam, [ch CH fA -6, 
H t silt loam. t 
160~80{Stratified silty} CL, ML {A-6, 
! ! clay loam to |} { 
H { silt loam. { H 
— 
Sihietecoevcentenccnu!! Gee | 5110 Teamewcatas Ob, GoeNE iol 
Seiotoville { 8~24{Siilt loam, silty{CL, CLeML{A=4, 
{ { clay loam, i | 
H { loam. i 7 
{24—=60{Silt loam, silty{cl, CL=MLIA#4, 
‘ clay loam. ! 
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! \ clay loam to { SM, SC { 
! | fine sandy i ! 
H { loam. H H 
{ t i H 
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1 { clay loam. 
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Tilsit H ! { CL=ML H 
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! { elay loam, ! CL-ML ! 
t { loam. ! { 
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{ { clay loam, { CL=ML { A~6, 
{ { loam. H | An7 
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4 t 1 { 
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{ t I i 
See footnote at end of table. 
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: H H !__Classification {Frag~ | { 
Soil name and {Depth} USDA texture | : H {ments | sieve numbere= sf Liquid 
map symbol H { | Unified {| AASHTO | > 3 } | ! ! { limit 
ears eeeey ae weet neones} 4 10 ot 200 
ia ! aes a er 

t { t t t t t t t t 
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Wellston {10—20}Silt loam, silty{CL, CL=ML{A~6, A=4} 0-5 [75=100}70~100160~95 160-90 { 25-0 

{ ! clay loam. { { H H { { H 

{20—44}Si1lt loam, loam,|CL=ML, TA~4, Am6$ O=-10 [65=90 $65=90 [60=90 [40-65 | 20—35 

i { shaly loam. i CL, sc, } H H { ! H H 

{ { SMSC { H { t { { H 

{44~46{ Unweathered i aoe bo eee i i re 

H i bedrock. { { H H { { ! H 

{ i H { { { H { H H 
WHA, WNB2aamwmmmmwen! On t2tSilt lLoamewmaeae!ML, CL, tA~4, ! 0 $90=100190=100185—100}45—90 | 20~50 
Wheeling ! { { SM { A~6, H { { ! | H 

{ H { t A=7 H i H { { H 

[t2—50{Silty clay loam,!ML, CL, [Aw4, 1 0=—5 {$90~100{ 80—100!75~100! 45-80 | 20-50 

{ { loam, gravelly { SM | A-6, ! ! ! H { 

i { sandy loam. ! : 1 A=7 H { H H t i 

150=60/Stratified very !GM, SM, JA-t, 110—20 {55-90 [50—75 {45~70 | 4-45 | 0-40 

| {| fine sand to ! GP 1 As2, i H { H { 

! { very gravelly |} t A~3, H H H H H H 

{ { sand. { 1 A-4 i { ! ! H t 

{ { { { { { H { { H 
Wimmer mermmmcmenmn | OnlO}Silt Loamanmnmmen!CL, ClLaMLIA-4, Aw6! 0 1 100 { 100 {90=100!70-90 | 25-35 
Wilbur hee ca Loam~—am.n— (CL, CL~MLIA-4, A~6t 0 { too  } 100 190~1004 70-90 t 25-35 

7 1 ' i] 

t : t t t 4 t t t { 
WOvewennnnnennnman! Om-t0fSilty clay loam !CL 1A~6, A~7E 0 | 100 | 100 !90-f00!175~95 | 30-50 
Woodmere 110-24}Silty clay loam,{CL, CH {A~6, A~7! 0 { 100 | 100 $95-100]85-95 | 35-55 

q ' ' ! t t ! ! ! t 

t { silt Loam. t t t t t { { t 

{24—76{Silty clay, {CL, CH tAmT7 { 0 { 100 { 100 !95=too!90-95 | 45.60 

! { silty clay i { ! { { { { { 

H { loam. i H { { { { i H 

176~84{Stratified silty{CL, CH [A=6, Am7{! 0 | toO | 100 {$95—100!85~95 | 35—55 

! { clay to loamy } H | { { { H H 

H { sand. { { ! H H H { H 

H H { H | ! | { i { 

ZaB2, ZaC, Zac3, { { ! { { { i H i H 
ZaD, ZaDZ3—mmcmmmma} OW7 [Silt Lloamaaewwnm|CL=ML, tA~4, A~6} 0 195~100} 95=100!90~100!80=100} 25=40 
Zanesville H H { cL, ML } { { { ! ! ! 

{ 7~32{Si1lt loam, silty{CL, CL=ML}A=4, A=6! 0 195=100}95=100]90=~100! 80=100} 25-40 

| { clay loam. ! H 7 t. ! H H 

132=-52{Silt loam, silty{ML, CL, {!A~4, A~6! 0-3 190~100}.85~100!80~100!60-t00! 20-40 

| } clay loam. }! CL-ML! t H { H i H 

152~68{Sandy clay loam,{SC, CL, !A~6, 1 0=10 165—100$50—95 {40495 |!20-85 | 20-40 

{ ! clay loam, 1 SM, GM { Awa, } i { { { { 

H { channery sandy | 1 Aw2 i | ! H { 

| ! olay loam. ! | H ' i H { ' 

168~70} Unweathered ! ~—e _—— ee ee 

! ! bedrock. { { ! { ! ! { H 

i H { { H ! H H H H 
1 { O~tO{Silty clay loam [CL, CH [A=7, A~6$ 0 | 100 { 100 {[95~100!90-95 | 35-55 
Zipp {10-48{Clay, silty ICL, CH {A~7 { oO 1 100 { 100 {95=100{90-95 | 45—60 

{ { clay, silty { t H { { H t H 

! { clay loam. 1 H ! { H H H H 

{48~60{Clay, silty clay{CL, CH {AT { 0 H 100 H 100 190~100175-95 45—60 
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Percentage passing 


* See map unit description for the composition and behavior of the map unit. 
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5-20 
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TABLE 13.—-PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


The erosion tolerance factor (T) is for the entire 


Wind erodibility group is for the surface layer. Absence of an entry means data were not 


> means greater than. 
available or were not estimated ] 


[The symbol < means less than; 
profile. 
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Fine=silty, mixed, mesic 
Fine=silty, mixed, mesic 


Family or higher taxonomic class 


Typic Hapludaifs 
Aeric Fragiaqualfs 


Fineesilty, mixed, nonacid, mesic Typiec Fluvaquents 


Fine=silty, mixed, acid, 


mesic Typic Fluvaquents 


Fine-silty, mixed, nonacid, mesic Typic Haplaquepts 


Fine=loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Fine-silty, mixed, mesic 
Fineewsilty, mixed, mesic 
Finewsilty, mixed, mesic 
Fineesilty, mixed, mesic 
Fine, mixed, mesic Typic 
Fine, mixed, mesic Aerio 
Fine=silty, mixed, mesic 


Typic Hapludults 
Aquic Hapludalfs 
Typic Fragiudalfs 
Fluventic Hapludolls 
Aeric Ochraqualfs 
Aquic Fragiudults 
Hapludalfs 
Ochraqualfs 

Aquic Hapludalfs 


Finessilty, mixed, nonacid, mesic Aeric Fluvaquents 
Loamy-skeletal, mixed, nonacid, mesic Udorthents 


Fineesilty, mixed, mesic 
Fineesilty, mixed, mesic 
Fine-silty, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Fine-silty, mixed, acid, 
Fine=silty, mixed, mesic 
Finewsilty, mixed, mesic 


Coarse-silty, mixed, nonacid, mesic Aeric Fluvaquents 


Fineesilty, mixed, mesic 
Fineessilty, mixed, mesic 
Fine~loamy, mixed, mesic 


Coarse~silty, mixed, nonacid, mesic Aquic Udifluvents 


Typic Haplaquolls 

Aquie Fragiudalfs 

Typic Ochraqualfs 

Aquic Fragiudalfs 
Fluvaquentic Dystrochrepts 
mesic Aeric Fluvaquents 
Typic Fragiudults 

Typic Hapludalfs 


Aeric Fragiaqualfs 
Ultic Hapludalfs 
Ultic Hapludalfs 


Fine, mixed, mesic Dystriec Fluventie Eutrochrepts 


Fine-silty, mixed, mesic 


Typic Fragiudaifs 


Fine, mixed, nonacid, mesic Typic Haplaquepts 


See text for a description of those 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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Huntington—Newark—Whee ling: Nearly level and gently sloping, well drained 
and somewhat poorly drained soils formed in alluvium; on flood plains and river 
terraces 
Orthents: Gently sloping to very steep, well drained soils on strip mined lands 
on uplands 
Alford—Muren: Nearly level to moderately steep, well drained and moderately 
Beas] well drained soils formed in deep loess; on uplands 
pe] Zipp—McGary—Evansville: Nearly level, very poorly drained to somewhat poorly 
= =e drained soils formed in lacustrine sediments; on terraces 
T.68 A. 87°10! Hosmer—Zanesville: Nearly level to strongly sloping, well drained soils with 
np ae ; fragipan, formed in loess; on uplands 


g 
Zanesville—Tilsit—Wellston: Nearly level to moderately steep, well drained 


fe | and moderately well drained soils formed in loess and the underlying residuum from 
siltstone, sandstone, and shale; on uplands 
Stendal—Wakeland—Bonnie: Nearly level, somewhat poorly drained and poorly 
drained soils formed in alluvium; on flood plains 
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more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. The lower 
case letter that follows separates mapping units having names that begin 
with the same letter except that it does not separate sloping or eroded 
phases. The second capital letter indicates the class of slope. Symbols 
without a slope letter are those with a slope range of 0 to 2 percent. 

A final number, 2 or 3, in the symbol indicates that the soil is eroded or 
severely eroded respectively. 


SYMBOL NAME 


AfB2 Alford silt loam, 2 to 6 percent slopes, eroded 
Afc Alford silt loam, 6 to 12 percent slopes 
AfC3 Alford silt loam, 6 to 12 percent slopes, severely eroded 
AfD Alford silt loam, 12 to 18 percent slopes 
AfD3 Alford silt loam, 12 to 18 percent slopes, severely eroded 
Alford silt loam, 18 to 25 percent slopes 
Bartle silt loam 
Birds silt loam 
Bonnie silt loam 
Evansville silt loam 
Gilpin silt loam, 25 to 35 percent slopes 
Gilpin soils, gullied, 12 to 18 percent slopes 
Henshaw silt loam, 0 to 2 percent slopes 
Hosmer silt loam, 0 to 2 percent slopes 
Hosmer silt loam, 2 to 6 percent slopes 
Hosmer silt loam, 2 to 6 percent slopes, severely eroded 
Hosmer silt loam, 6 to 12 percent slopes 
Hosmer silt loam, 6 to 12 percent slopes, severely eroded 
Hosmer silt loam, 12 to 18 percent slopes 
Hosmer silt loam, 12 to 18 percent slopes, severely eroded 
Huntington silt loam 
Iva silt loam, 0 to 2 percent slopes 
Johnsburg silt loam, 0 to 2 percent slopes 
Markland silt loam, 2 to 6 percent slopes, eroded 
Markland silt loam, 6 to 18 xercent slopes 
Markland silty clay loam, 6 to 18 percent slopes, severely eroded 
McGary silt loam, 0 to 2 percent slopes 
Muren silt loam, 0 to 2 percent slopes 
Muren silt loam, 2 to 6 percent slopes, eroded 
Newark silty clay loam 
Orthents, 0 to 8 percent slopes 
Orthents, 8 to 25 percent slopes 
Orthents, 33 to 90 percent slopes 
Orthents stony, 8 to 33 percent slopes 
Orthents stony, 33 to 90 percent slopes 
Patton silty clay loam 
Pekin silt loam, 1to4 percent slopes, eroded 
Peoga silt loam 
Sciotoville silt loam, 1 to 3 percent slopes 
Steff silt loam 
Stendal silt loam 
Tilsit silt loam, 0 to 2 percent slopes 
Tilsit silt loam, 2 to 6 percent slopes, eroded 
Uniontown silt loam, 2 to 6 percent slopes, eroded 
Uniontown silt loam, 6 to 12 percent slopes 
Uniontown silt loam, 12 to 18 percent slopes 
Uniontown silty clay loam, 6 to 12 percent slopes, severely eroded 
Wakeland silt loam 
Weinbach silt loam, 0 to 2 percent slopes 
Wellston silt loam, 12 to 18 percent slopes 
Weilston silt loam, 12 to 18 percent slopes, severely eroded 
Wellston silt loam, 18 to 25 percent slopes, eroded 
Wheeling silt loam, 0 to 2 percent slopes 
Wheeling silt loam, 2 to 6 percent slopes, eroded 
Wilbur silt loam 
Woodmere silty clay loam 
Zanesville silt loam, 2 to 6 percent slopes, eroded 
Zanesville silt loam, 6 to 12 percent slopes 
Zanesville silt loam, 6 to 12 percent slopes, severely eroded 
Zanesville silt loam, 12 to 18 percent slopes 
Zanesville silt loam, 12 to 18 percent slopes, severely eroded 
Zipp silty clay loam 
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CULTURAL FEATURES 


BOUNDARIES 


National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 


Limit of soil survey (label) 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 


Bedrock VYVYV VY YY YY YY YYYY 


(points down slope) 
Other than bedrock evrvereversvvevevesrvevesssvere 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Cut and fill land up 


to 5 acres in size 


Area with more acid subsoil 
up to 10 acres in size 
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This map is compiled on 1972 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service 
Coordinate grid ticks and land division corners, if shown, 
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This map is compiled on 1972 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division 
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